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chusetts Department of Conservation and Recreation in cooperation with USDA Forest Service and 
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munity forestry programs throughout Massachusetts. 
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MAYOR'S LETTER 








tis my pleasure to release Somerville’s first comprehensive Urban 
Forest Management Plan. Trees are an essential part of our com- 
munity both for quality of life and for our environment. They 
provide shade, help to clean our air and stormwater, calm traf- 
fic, increase property values, and are a vital component of making 
Somerville the best place to live, work, play, and raise a family. Trees 
are also a crucial part of our urban ecosystem as they are a source of 
food and habitat for our city’s pollinators and other wildlife. 


Trees provide us with countless benefits, and we need to take proper 
care of them to help them survive in tough urban conditions. Reg- 
ular tree maintenance will not only encourage proper growth and 
longevity, but also support public health and safety. 


This Urban Forest Management Plan provides a data-driven ap- 
proach to understanding the current conditions and needs of 
Somervilles urban forest, as well as detailed recommendations to 
grow our tree canopy. Not only does this Plan include an assessment 
of the city's complete public tree inventory and a canopy cover anal- 
ysis of all public and private trees, but it also includes guidance for 
maintaining our urban forest, planting more trees, improving our 
urban forestry operations, and enhancing public engagement. 


This Plan builds upon the important work and ideas provided in 
Somerville's Open Space and Recreation Plan (2016-2023), Somer- 
ville Climate Forward (2018), and SomerVision 2040. All of these 
plans call for the creation of an Urban Forest Management Plan and 
identify a need to increase the City’s tree canopy. Now, with this 
Plan, we have a framework for growing a healthier urban forest. 


The pages that follow provide us with an understanding of Somer- 
ville’s urban forest today and a roadmap for how to continue to 
grow and improve it. As with all important things, it will take a vil- 
lage to make our urban forest the best that it can be. City staff and 
residents alike share an immense passion for Somerville’s trees and, 
armed with this Plan, I am confident that together we can enrich 
our urban forest! 


Joseph A. Curtatone 
Mayor 
City of Somerville 


Somerville gs, 
Urban ( f )» \d 
Forestry = hate yl) 
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Urban Forestry Management Plan 
Foreword from the Urban Forestry Committee 
City of Somerville 


The Urban Forestry Committee (UFC) held its first meeting in July 2019. The formation of the 
UFC came after recognizing that the city's Tree Preservation Ordinance called for a committee 
and in response to increasing public concern over the state of the urban forest after the removal 
of trees on Beacon Street and along the GLX corridor. 


The following pages contain the City’s newest Urban Forestry Management Plan. The 
development of this document is a critical step in the process of building and protecting 
Somerville’s urban forest. This document lays the foundation necessary to develop and maintain 
tree plantings and other green spaces in our city over the next five to ten years. As with all 
Somerville’s documents, this one will evolve over time according to science and our social 
needs. 


Trees in our landscape provide monetary benefit by way of energy costs, health benefits, and 
crime reduction. They also provide ecological benefits through carbon sequestration, mitigating 
urban heat, and providing food and habitat for insects, birds, and other animals who underpin 
the very foundation of human existence. These benefits and how they are quantified are 
outlined in detail in the following pages. What is more difficult to quantify is the value of 
connecting and interacting with nature. Observing nature offers tremendous value: it connects 
community, provides respite from busy and stressful lives, and creates learning opportunities for 
our children. Learning about ecology, biodiversity, and the importance of healthy ecosystems 
can lead to more formalized study, investigative research and career choice. These, in turn, 
inform climate policy and create tools and structure for the protection of all wildlife. 


The UFC recognizes the importance of the moment, how we need to modify our behavior if we 
are to meet the challenge of the climate crisis. We are dedicated to serving the community and 
helping to reach the goal of creating a sustainable and equitable pathway for planting, 
maintaining, and protecting our urban forest and green spaces. This includes creating pollinator 
corridors to support native insect populations, advocating for healthy soils, and championing 
biodiversity. The UFC is aware of the decimation of our local insect, bird and wildlife 
populations. The return of pollinators will be a crucial next step in the development of this plan. 
We must commit to converting to sustainable and ecological landscaping habits and using 
indigenous species in our public and private plantings. Although Somerville is only 4.1 square 
miles, we are confident that our actions will inspire communities throughout the Commonwealth. 


Sincerely, 


The Urban Forestry Committee 
January 28, 2021 


EXECUTIVE SUMMARY 


s part of the Citys commitment to its urban forest, this Plan was developed by the City of 
Somerville’ Public Space & Urban Forestry (PSUF) Division based on a tree inventory and 
other research conducted by its consultant, Davey Resource Group (DRG). Somerville's 
trees provide a wealth of benefits to our residents, such as providing shade, cleaner air and 
water, habitat for wildlife and pollinators, and safer streets, as well as increasing property values and 
improving people's quality of life. In addition to providing an overview of the existing state urban for- 
est, this Plan creates a vision and road map for preserving and expanding our urban canopy. It includes 
specific recommendations for addressing short-term and long-term maintenance needs for invento- 
ried public trees, as well as suggestions for improving urban forestry operations and public outreach. 
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Somerville’s street trees 
provide approximately 






14,486 sites recorded 


A total of 14,486 sites on publicly-owned 

land were recorded during the 2018 tree 

inventory: 13,604 trees, 255 stumps, and 627 
vacant planting sites. 


15,604 Trees | 
255 stumps 


In quantifiable annual 
ecosystem service benefits. 


627 vacant 
planting sites 
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EXECUTIVE SUMMARY 


Municipal Tree Maintenance & 
Planting Recommendations 


he many environmental and econom- 

ic benefits that trees provide justify the 

time and money invested in planting 

and maintenance. Identified mainte- 
nance needs for the sites inventoried in 2018 
include: tree removal (8% of inventoried sites), 
stump removal (2% of inventoried sites), tree 
pruning (64% of inventoried sites), young tree 
training (19% of inventoried sites), and tree 
planting (4% of inventoried sites). These needs 
can be divided into “priority” and “proactive” 
maintenance. 


Priority Maintenance 


Maintenance should be prioritized by addressing 
trees with the highest risk first. High and Mod- 
erate Risk trees should be removed or pruned 
immediately to promote public safety. Low Risk 
trees should be addressed after all elevated risk 
tree maintenance has been completed. Trees 
should be planted to mitigate removals and in- 
crease canopy cover. 
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REMOVAL 


Total = 864 trees 

High Risk = 11 trees 
Moderate Risk = 200 trees 
Low Risk = 653 trees 
Stumps = 231 


PRIORITY 
PRUNING 


Total = 333 trees 
High Risk = 8 trees 
Moderate Risk = 325 trees 


ROUTINE 
PRUNING CYCLE 


Total = 7,593 trees 
6-year pruning cycle 
Prune ~1,265 trees per year 


YOUNG TREE 
TRAINING CYCLE 


Total = 2,483 trees 
3-year cycle 


Prune ~827 young trees per year 


TREE 
PLANTING 


Goal number of trees to plant 


= at least 350 per year 


Proactive Maintenance 


PROACTIVE PRUNING 


Somerville’s urban forest will benefit greatly from 
proactive pruning cycles, including a three-year 
young tree training cycle and a six-year routine 
pruning cycle. Proactive pruning cycles improve 
the overall health of the tree population and may 
eventually reduce program costs by correcting 
defects in trees before they worsen. Based on in- 
ventory data, at least 827 young trees should be 
structurally pruned each year during the young 
tree training cycle, and approximately 1,265 
trees should be pruned each year during a rou- 
tine pruning cycle. 


TREE PLANTING 


Planting trees is necessary to maintain and in- 
crease canopy cover, and to replace trees that 
have been removed or lost to natural mortality 
(expected to be 1-3% per year) or other threats 
(for example, construction, invasive pests such 
as Emerald Ash Borer, or impacts from weather 
events such as ice, snow, storms, wind, drought 
and flooding). The City's goal is to plant at least 
350 trees of a variety of species each year to off- 
set these losses, increase canopy, and maximize 
benefits. The City should plant even more trees 
to increase the urban canopy over the long-term. 


Municipal tree planting should focus on plant- 
ing trees in currently available planting sites 
along the City-owned rights-of-way, replacing 
trees that are recommended for removal, as well 
as establishing new canopy in areas where there 
are gaps in the existing canopy. Filling in these 
gaps is very important to reduce the urban heat 
island effect and mitigate the impacts of climate 
change, and also to increase habitat connectivity 
for arthropods and other wildlife. 





Tree planting efforts should work towards cre- 
ating an even distribution of canopy across 
neighborhoods with different income levels/ ra- 
cial diversity in order to promote environmen- 
tal justice. A diversity of tree species should be 
planted, and the planting list in Appendix D of- 
fers smart choices for species selection. A high 
importance should be placed on planting native 
species as they better support native pollinators 
and other wildlife. 


The City of Somerville recognizes 
that its urban forest is critical to 
ecosystem health and economic 
growth. Planning and action are 
central to promoting and sustaining 
a healthy urban forest. 
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EXECUTIVE SUMMARY 


Urban Forest Program Needs 


lanned tree planting and a systematic 
approach to tree maintenance will help 
ensure a cost-effective, proactive urban 
forest program. Over the long term, 
investing in this program will promote public 
health and safety, improve tree care efficiency, 
and increase the economic and environmental 
benefits the community receives from its trees. 





Adequate funding will be needed for the City to 
implement an effective tree management pro- 
gram. The estimated total cost for the first year 
of this seven-year program is $708,140. This to- 
tal will decrease to approximately $626,400 for 
Year 7 of the program. 


Somerville has many additional opportunities 
to improve its urban forestry program. Keeping 
the tree inventory up-to-date through database 
management is crucial for making informed 
management decisions and projecting accurate 
maintenance budgets. Being prepared for storm 
events will help ensure public safety and will al- 
low City operations to return to normal more 
quickly after a storm. Increasing the operational 
efficiency and effectiveness of the urban forestry 
program and updating the ordinance and other 
policies will help to create a more robust urban 
forestry program. Furthermore, expanding pub- 
lic engagement will help to improve the health 
and expanse of the entire urban forest, including 
trees on private property. 


The City is fortunate to have a significant tree 
canopy, dedicated staff and funding for tree 
management, and strong support for a safe and 
sustainable urban forest among City staff, resi- 
dents, and public officials. This City has come a 
long way in the last few years toward improving 
its urban forest program, and together we can 
continue to make it even better! 
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FY 2021 


FY 2022 


$708,140 

11 High Risk Removals 

8 High Risk Prunes 

114 Moderate Risk Removals 

219 Moderate Risk Prunes 

YTT Cycle: 828 Trees 

350 Trees Recommended for Planting and Follow-Up Care 
$60,000 for Ash Tree Treatments 

$75,000 for Storm Response and Resident Requests 

Newly Found Priority Tree Work (Removal or Pruning): Costs TBD 


$718,855 

86 Moderate Risk Removals 

41 Low Risk Removals 

106 Moderate Risk Prunes 

YTT Cycle: 828 Trees 

$100,000 for Routine Pruning of 1/6" of the Tree Population 

350 Trees Recommended for Planting and Follow-Up Care 
$60,000 for Ash Tree Treatments 

$75,000 for Storm Response and Resident Requests 

Newly Found Priority Tree Work (Removal or Pruning): Costs TBD 


FY 2023 $ 686,350 
e 100 Low Risk Removals 
e YTT Cycle: 827 Trees 
e $100,000 for Routine Pruning of 1/6" of the Tree Population 
e 350 Trees Recommended for Planting and Follow-Up Care 
e $60,000 for Ash Tree Treatments 
e $75,000 for Storm Response and Resident Requests 


Newly Found Priority Tree Work (Removal or Pruning): Costs TBD 


FY 2024 $ 680,200 
e 173 Low Risk Removals 
e YTT Cycle: 828 Trees 
e $100,000 for Routine Pruning of 1/6" of the Tree Population 
e 350 Trees Recommended for Planting and Follow-Up Care 
e $60,000 for Ash Tree Treatments 
e $75,000 for Storm Response and Resident Requests 


Newly Found Priority Tree Work (Removal or Pruning): Costs TBD 


FY 2025 $646,400 
e 200 Low Risk Removals 
e YTT Cycle: 828 Trees 
e $100,000 for Routine Pruning of 1/6* of the Tree Population 
e 350 Trees Recommended for Planting and Follow-Up Care 
e $60,000 for Ash Tree Treatments 
e $75,000 for Storm Response and Resident Requests 


Newly Found Priority Tree Work (Removal or Pruning): Costs TBD 


FY 2026 $640,250 
e 139 Low Risk Removals 
e YTT Cycle: 827 Trees 
e $100,000 for Routine Pruning of 1/6* of the Tree Population 
e 350 Trees Recommended for Planting and Follow-Up Care 
e $60,000 for Ash Tree Treatments 
e $75,000 for Storm Response and Resident Requests 


FY 2027 


Newly Found Priority Tree Work (Removal or Pruning): Costs TBD 


$626,400 
YTT Cycle: 828 Trees 


$100,000 for Routine Pruning of 1/6" of the Tree Population 

350 Trees Recommended for Planting and Follow-Up Care 
$60,000 for Ash Tree Treatments 

$75,000 for Storm Response and Resident Requests 

Newly Found Priority Tree Work (Removal or Pruning): Costs TBD 
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INTRODUCTION 


he City of Somerville is home to more 
than 81,360 full-time residents (Unit- 
ed States Census Bureau, 2019) who 
enjoy the beauty and benefits of their 
urban forest. The City’s Public Space & Urban 
Forestry division and the Department of Public 
Works manage and maintain trees, stumps and 
planting sites on City-owned property, includ- 
ing in specified parks, public facilities, and along 
the street rights-of-way (a total of 12,285 trees, 
stumps, and planting sites). Funding for Somer- 
villes Urban Forestry program comes from the 
City’s municipal budget and federal funding. 


Somerville, with consultant Davey Resource 
Group (DRG), conducted an inventory of pub- 
lic trees between June 2017 and January 2019 
(for ease of interpretation the inventory will 
hereafter be referred to as the 2018 inventory). 
Somerville has been a Tree City USA commu- 
nity for 26 years. The requirements for being a 
Tree City USA include having a tree ordinance, 
maintaining a budget of more than $2 per cap- 
ita for tree-related expenses, and celebrating 
Arbor Day. Past urban forestry projects have 
demonstrated a desire to improve the environ- 
ment through higher levels of tree care and have 
earned the City six (6) Tree City USA Growth 
Awards. 


Approach to Tree Management 


The best approach to managing an urban forest 
is to develop an organized, proactive program 
using tools (such as a tree inventory and a tree 
management plan) to set goals and measure 
progress. These tools can be utilized to estab- 
lish tree care priorities, build strategic planting 
plans, draft cost-effective budgets based on pro- 
jected needs, and ultimately minimize the need 
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for costly, reactive solutions to crises or urgent 
hazards. 


This Urban Forest Management Plan considers 
the diversity, distribution, and general condition 
of the inventoried trees, and also provides a pri- 
oritized system for managing public trees. This 
comprehensive management plan includes the 
following sections: 


Section 1: 
The Importance of Trees in the City 


This section of the Urban Forest Management 
Plan discusses the benefits of, and the impor- 
tance of investing in, a healthy urban forest in 
Somerville. 


e Section 1.1: Somerville Tree Canopy pres- 
ents the extent of the tree canopy cover 
across the city, and describes the benefits 
the canopy provides to the city’s residents. 
A canopy cover goal is created based on the 
available planting space in the city. 


e Section 1.2: Somerville’s Street Trees summa- 
rizes the economic, environmental, and 
social benefits that the City's street trees 
provide to the community. This section 
presents statistics of an i-Tree Streets benefits 
analysis conducted for Somerville. 


Section 2: 
Somerville’s Tree Inventory Data 


This section summarizes the 2018 tree inventory 
data and presents trends, findings, and recom- 
mendations. This analysis of Somerville’s tree in- 
ventory provides insight into the overall health 
of the Citys trees and provides guidance for 
utilizing the tree inventory data for proactive, 
data-based management of Somerville’s urban 
forest. 


Section 3: 
Expand, Preserve, and Maintain 


This section of the Urban Forest Management 
Plan provides details and recommendations for 
expanding the tree canopy through tree plant- 
ing, performing maintenance on the City’s tree 
population to encourage tree health and public 
safety, and preparing for current and potential 
issues that the City’s trees may face, like pests 
and storms. 


e Section 3.1: Tree Planting Plan provides 
guidelines for planting new trees in the city, 
including details on where to focus planting 
efforts, and best practices for species selec- 
tion and planting techniques. 


Section 3.2: Tree Maintenance Program 
describes a seven-year tree maintenance 
program designed to reduce risk through 
prioritized tree removal and pruning, and to 
improve tree health and structure through 
proactive pruning cycles and other urban 
forest maintenance activities. 


Section 3.3: Invasive Insect and Disease 
Management Strategy provides strategies 

for managing pests and diseases that may 
impact the City’s urban forest. Emerald Ash 
Borer is the main focus of this section as it is 
currently the most damaging and prevalent 
pest in Somerville. 


Section 3.4: Storm Preparedness Plan outlines 
policies and procedures to aid the City in 
mitigating, responding to, and recovering 
from an emergency or natural disaster in a 
timely manner. This is particularly important 
in the light of climate change, which is 
expected to increase storm frequency and 
severity. 


Section 4: The Road Map 


This Section of the Urban Forest Management 
Plan describes current practices and future 
needs for the Citys urban forestry program in 
terms of operations, funding, policies, and pub- 
lic engagement. This Section should be used as 
a Road Map for the City to increase operational 
efficiency, identify additional funding avenues, 
better protect the cities trees, and advance out- 
reach strategies. 


e Section 4.1: Operations Review describes 
the existing urban forestry operations in 
the City, and suggests goals, guidelines, and 
specific improvements that, once adopted, 
will help standardize and optimize the urban 
forestry program. 


e Section 4.2: Funding Analysis summarizes 
current funding level and sources, and 
compares these levels to the projected costs 
of completing tree removals, plantings, 
prunings and other maintenance activities at 
the suggested rate presented in Section 3.2. 


¢ Section 4.3: City of Somerville Tree Ordi- 
nance & Policy Review assesses Somerville's 
Tree Preservation Ordinance and other tree 
management policies, and provides recom- 
mendations for improving and building 
upon these documents. 


e Section 4.4: Public Engagement reviews 
current and potential strategies and partner- 
ships for community engagement and resi- 
dent involvement. Basic public engagement 
tools and strategies are provided as well as 
suggestions for specific outreach projects. 


Section 5: Action Plan 


The Action Plan coalesces all of the recom- 
mendations made throughout the Urban For- 
est Management Plan, and organizes them into 
short-term, medium-term, and long-term goals. 
The City aims to implement these strategies over 
the next 5 to 10 years. 
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THE 
IMPORTANCE 
OF TREES IN 
THE CITY 


Trees Matter 





n urban forest is defined as all of 
the trees within a municipality or 
a community. This can include the 
trees along streets or rights-of-way, 
in parks and greenspaces, in forests, and on pri- 
vate property. The urban forest plays an import- 
ant role in supporting and improving the quality 
of life in a city. As global populations continue 
to shift to urban areas and the climate continues 
to change, city dwellers are increasingly aware 
of the unique challenges of creating and main- 
taining sustainable environments for people and 
wildlife. Urban trees are now more important 
than ever. Trees do more than beautify and pro- 
vide shade; trees contribute to a community's 
quality of life.Trees are integral parts of solu- 
tions to modern urban challenges and are a ma- 
jor component of urban infrastructure. When 
properly maintained, trees provide communities 
with abundant environmental, economic, and 
social benefits that far exceed the time and mon- 
ey invested in planting, pruning, protection, and 
removal. This section of the Urban Forest Man- 
agement Plan discusses the benefits of, and the 
importance of investing in, a healthy urban for- 
est in Somerville. 





14 Section 1 





Temperature Moderation. The 
shade provided by trees and the 
water vapor emitted by tree leaves 
lower the ambient temperature. 
The temperature on tree-canopied 
streets can be 5-15 °F lower than on 


streets without trees (Miller 1997). 


Reduced Energy Consumption 
and Lower Energy Costs. Trees 
moderate temperatures in the 
summer by providing shade and in 
the winter by acting as windbreaks. 
By moderating local environmental 
conditions, trees decrease energy 
consumption and help people 

to save on heating and cooling 
expenses (North Carolina State 
University 2012, Heisler 1986). 


Wildlife Habitat. Trees provide 
shelter, food, and water for a 
variety of birds, insects, and small 
mammals. Connected urban 
greenways comprised of diverse 
shade and understory trees provide 
resources and habitat that help 
connect wildlife with fragmented 
urban forests. 


Cleaner Air. Trees cleanse 
atmospheric pollutants (chemicals, 
particles, etc.), produce oxygen, 
and absorb carbon dioxide. Trees 
improve air quality by trapping and 
holding a significant percentage 
Cup to 60%) of pollen, dust and 
smoke from the air (Coder 1996). 


Reduced Asthma in Children. 
Cleaner air leads to better 
respiratory health outcomes for 
children. Studies have shown that 
children who live on tree-lined 
streets have lower rates of asthma 
(Lovasi 2008). 
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f--~~ Prevention of Water Pollution. Aging 
Aaa. sewers struggle to keep up with the 


amount of stormwater during heavy 
rainfall, which can lead to overflow and 
pollution of nearby waterways. Trees 
act as mini-reservoirs, helping to slow 
and reduce the amount of rainwater 

in storm drains. One hundred mature 
trees can intercept 100,000 gallons of 
rainfall per year (USDA Forest Service 
2003). 


Erosion Prevention. Trees, particularly 
tree roots, help stabilize hillsides 

by reinforcing soil shear strength 
(Kazutoki and Ziemer 1991). 


Higher Property Values. Trees can 
increase residential property and 
commercial rental values by an average 
of 7%. Conversely, values can decline 
by as much as 20% for properties with 
no trees (Wolf 2007). 


Successful Business Districts. On 
average, consumers will pay about 
11% more for goods in shaded and 
landscaped business districts (Wolf 
1998b, 1999, and 2003). Consumers 
also feel that the quality of the 
oroducts is better in business districts 
having trees (Wolf 1998a). 


Better Health. Studies show individuals 
with views of, or access to, greenspace 
tend to be healthier. Employees 
experience 23% less sick time and 
greater job satisfaction, and hospital 
patients recover faster with fewer 
drugs CUlrich 1984). Trees have also 
been shown to have a calming and 
healing effect on ADHD adults and 
teens (Burden 2006). 


Crime Reduction. Apartment buildings 
with medium to high levels of greenery 
have been found to have over 40% fewer 
crimes than apartment buildings without 
any trees (Kuo and Sullivan 200la). 


Stronger, More Connected Communities. 
Tree-lined streets can create stronger 
social ties. In one study, residents of 
apartment buildings with more trees 
reported they knew their neighbors 
better, socialized with them more often, 
had stronger feelings of community, and 
felt safer and better adjusted than did 
residents of more barren, but otherwise 
identical areas (Kuo and Sullivan 2001b). 


Safer Streets. Traffic soeeds and the 
amount of stress drivers feel are reduced 
on tree-lined streets, which also are likely 
to reduce road rage/aggressive driving 
(Wolf 1998a, Kuo and Sullivan 2001b). 


Less Noise. Trees helo reduce noise 
levels. A 100-foot wide densely planted 
tree buffer will reduce noise by 5-8 
decibels (Bentrup 2008). 


Improving School Performance. Among 
urban, low-income students, higher 

tree cover is linked to better school 
performance on standardized tests (Kuo 
et al. 2018). 


Mitigating Pollinator Decline 

Urban forests offer a unique opportunity 
for ecosystem restoration and pollinator 
health. Globally, pollinator populations 
are declining due to habitat loss and 
high pesticide use. Urban forests can 
provide habitat and safe passageway for 
our insects and wildlife CHall et al. 2016, 
Theodorou et al. 2020). 





1.1 


Somerville’s Tree Canopy 


Assessment & Overview 


he City of Somerville spans approxi- 

mately 2,703 acres to the northwest of 

the city of Boston and is bordered to the 

northeast by the Mystic River. Somer- 
ville’s tree canopy is a vital asset, which provides 
numerous benefits to city dwellers. By under- 
standing the location of tree canopy throughout 
the City, municipal leaders can begin to make 
decisions about where to focus future planting 
efforts. 


Canopy cover measures the amount of land 
area that is covered by trees, and is assessed by 
looking down at the ground from the sky (using 
flyover data from a plane or satellite). Canopy 
cover is an important metric for a city, as many 
of the benefits of trees are related to the amount 
of leaf area a tree provides. Estimates of certain 
environmental benefits of trees can be quantified 
using canopy cover data. Additional benefits can 
be calculated with on the ground information 
based on a tree inventory. 


This section of the Urban Forest Management 
Plan (UFMP) provides details about the amount 
of canopy cover in Somerville through an Urban 
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Tree Canopy (UTC) assessment (see Appendix 
A for methodology). The UTC is a broad analy- 
sis at the canopy scale which provides a valuable 
city-wide overview of tree cover. A more detailed 
analysis of the benefits that street trees provide, 
based upon Somerville most recent tree inven- 
tory (see Section 2: Somervilles Tree Inventory 
Data), is found in Section 1.2: Somerville’ Street 
Trees. 


Somervilles UTC assessment determined the 
location and quantity of the current tree canopy 
across the entire city based on aerial imagery from 
2018, and calculated ecosystem service benefits 
resulting from this canopy cover. The following 
pages provide an overview of the UTC process, 
the assessment results, and recommendations for 
tree planting and management strategies. 


Urban Tree Canopy Assessment 
Methodology 


The UTC assessment used a combination of data 
sources, tools, and analytical methods, including 
USDA aerial imagery, remote sensing technolo- 
gy, census data, locally supplied data, and other 


Prioritize 
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Goals 
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scientific methods (see Appendix A for more 
details). Briefly, the UTC assessment was per- 
formed as follows: 


e Existing tree canopy coverage across Somer- 
ville (including public and private land) 
was determined using aerial imagery. The 
ecosystem services provided by the current 
canopy were calculated using i-Tree Canopy 
and i-Tree Hydro (http://www.itreetools. 


org). 


e An assessment of realistic locations for 
potential increases in canopy was then made 
by eliminating impervious areas and water 
bodies from possible planting areas. 


e The potential planting areas were prioritized 
to provide a way for efficiently achieving 
canopy goals. 


Figure 1.1. Somerville 2018 Land Cover 





Canopy Cover Overview 





The urban tree canopy (UTC) analysis identi- 
fied five land cover types in Somerville based on 
2018 aerial imagery: tree canopy, grass/low veg- 
etation, impervious surfaces (concrete, build- 
ings, and roads), bare soil, and bodies of water 
(“hydrology”) (Figure 1.1). 


Based on aerial imagery from 2018, Somer- 
ville’s tree canopy covers 14.6% of the city (just 
over 394 acres). In comparison to other cities 
in the region with available canopy cover data, 
Somerville has relatively low tree canopy cover 
(Table 1.1). The available area for tree canopy is 
much lower in Somerville than these other cit- 
ies, which is primarily due to Somerville higher 





77.6% 


Legend 
LAND COVER 





is Hydrology 


Impervious Surfaces 


i Tree Canopy 


Grass/Low-Lying 
Vegetation 


1.1 Somerville’s Tree Canopy 17 


Table 1.1. Canopy Cover in Select New England Cities 


(Of: Taleo) 0)’ Mt Cfo)’ (= 4 


Somerville, MA 


Providence, RI 


Study Area 


Population Density 


Year M 
ear Measured (people/sq mi) 


Boston, MA 


Worcester, MA 


density and smaller size. Somerville is the most 
densely populated city in New England. Com- 
pared to Somerville, the larger cities listed in 
Table 1.1 have lower percentages of impervious 
surfaces (buildings, roads, parking lots, etc.), 
and incorporate large areas of open space and 
natural/naturalized areas that Somerville does 
not have access to. 


Canopy Cover Measurable Benefits 


Various tree canopy assessment and analytical 
tools were used to quantify and value the eco- 
system benefits of Somervilles tree canopy (in- 
cluding public and private trees) (Appendix A). 
These benefits value the trees’ ability to store car- 
bon, intercept and absorb stormwater, and clean 
the air. Whereas these particular benefits can be 
calculated from tree canopy data, more accurate 
benefits values can be calculated from data on 
individual trees. For a more detailed analysis of 
these and other ecosystem services provided by 
Somerville’s street tree population, see Section 
1.2: Somervilles Street Trees. 
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OVERALL BENEFITS 


Overall, Somerville’s existing canopy provides 
its residents with almost $283,869 annually in 
quantifiable benefits related to stormwater run- 
off reduction, air quality improvements, and 
carbon sequestration. On top of the annual ben- 
efits, the amount of carbon that has been stored 
over the lifetime of Somerville trees contributes 
an additional $2.2 million in benefits, bringing 
the collective benefit amount to $2.4 million. 
Table 1.2 details the annual benefits provided by 
Somerville’s tree canopy. 


STORMWATER RUNOFF REDUCTION 


Trees intercept rainfall by temporarily holing 
rainwater on leaves and bark, delaying that wa- 
ter from reaching the ground and moderating 
peak runoff quantities. Tree roots also directly 
absorb stormwater by consuming water stored 
in soil pores, thereby increasing the capacity of 
local soils to store rainwater. Trees in Somerville 
are able to intercept an impressive 4.36 million 
gallons of stormwater annually. Based on the 
US. Geological Survey 8-year annual average 
amount of rainfall in Somerville (an annual av- 
erage of 54.7 inches between 2005 and 2012), 
the stormwater reduction rate equates to almost 
11,052 gallons of stormwater reduction per acre 
of tree canopy. This important infrastructure 
service Somerville trees provide is valued at ap- 
proximately $174,458. 


AIR QUALITY IMPROVEMENTS 


Trees absorb gaseous pollutants from the air 
through the stomata in their leaves. Every year 
Somerville trees remove huge amounts of pol- 
lution from the air, including over 240 pounds 
of carbon monoxide (CO), 4,160 pounds of ni- 
trogen dioxide (NO2), 17,280 pounds of ozone 
(O3), 1,185 pounds of sulfur dioxide (SO2) and 
2,160 pounds of dust, soot and other “particu- 
late matter” (PM10) (Table 1.2). This equates 
to $21,248 worth of air quality improvements 
annually. Of these gaseous pollutants, the ab- 
sorption of ozone pollution provides the great- 
est monetary benefit value to Somerville res- 
idents at $16,042. Reforestation efforts in and 
around urban areas have been shown to be one 
of the more cost effective and feasible methods 
for controlling dangerous ground level ozone, 
which is known to cause increases in respiratory 
and cardiovascular diseases and human deaths 
world-wide (Kroeger et al. 2014). However, it 
is important to note there are species-specific 
differences in air filtration and the emission of 
volatile organic compounds; thus, it is important 
to select high value species when the goal of a 
planting effort is to improve air quality. A list of 
suggested species is provided at the end of this 
section. 


CARBON REDUCTION 


Tree leaves absorb carbon dioxide (CO,) from 
the atmosphere and turn it into energy through 
the process of photosynthesis. Carbon is then 
stored in the living tissues of trees over their life- 
times. The leaves of the trees in Somerville are 
calculated to absorb over 1,902 tons of CO, an- 
nually, which is valued at $88,162. Furthermore, 
the amount of carbon stored in the woody tissue 
of the living trees in Somerville over their life- 
times is calculated at almost 47,771 tons, which 
has a value of approximately $2.2 million. These 
two carbon sequestration avenues represent a to- 
tal benefit value of $2.3 million. Carbon seques- 
tration in urban environments like Somerville is 
an important tool for mitigating climate change. 


OTHER ECOSYSTEM SERVICE 
BENEFITS 


Trees provide additional important benefits to 
the people and wildlife of Somerville that are not 
monetarily quantifiable from tree canopy data. 
Some of these additional benefits can be calcu- 
lated from tree inventory data. For details about 
the monetarily quantifiable ecosystem service 
benefits that street trees provide, please see 
Section 1.2: Somervilles Street Trees. 


Table 1.2. Annual Benefits Provided by Somerville’s Tree Canopy (AIl Public and Private Trees) 


Benefit 

Stormwater: Avoided Runoff 

Air Quality: Carbon Monoxide (CO) Removed 
Air Quality: Nitrogen Dioxide (NO2) Removed 
Air Quality: Ozone (03) Removed 


Air Quality: Sulfur Dioxide (SO2) Removed 


Air Quality: Dust, Soot, Other Particles Removed (PM10) 


Carbon Sequestered 


Total Monetary Value 
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Trends in Somerville Tree Canopy 





The following sections delve further into the tree 
canopy data to examine trends across the city. 
First, canopy cover is assessed by ward. Then, 
canopy cover is assessed by zoning classification. 
Finally, the extent of canopy cover in public land 
is compared to that of private land. 






Figure 1.2. Somerville 2018 
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Canopy Percentage by Ward 


BY WARD 


The City of Somerville is divided up into seven 
wards. Canopy cover varies by ward; the lowest 
canopy cover is in Ward 1, whereas Wards 6 and 
7 have the most canopy cover (Figure 1.2). Ward 
1 presently consists of industrial areas or previ- 
ously industrial areas that have historically had 
little to no canopy. In some of these areas trees 
are being planted, but as the newly planted trees 
are still relatively small, they do not yet contrib- 
ute significantly to the canopy cover. Wards 6 
and 7 have some of the City’s largest parks and 
open spaces that are covered by trees, including 
the Community Path, Alewife Brook Reserva- 
tion, and Nathan Tufts Park. 


el ge, Tree Canopy (% of Ward area) 







BY ZONING CLASSIFICATION 


Tree canopy coverage was analyzed by zoning 
classifications from the 2019 Somerville Zoning 
Ordinance. Eighteen zoning classifications were 
condensed into six broader categories: Residen- 
tial Districts, Mid & High-Rise Districts, Com- 


mercial Districts, Civic Special District, Other 
Special Districts, and Rights-of-Way (ROW) 
(Figure 1.3; Appendix A). Resulting canopy 
coverage for each zoning class is shown in Ta- 
ble 1.3. Based on the 2018 tree canopy data and 
the 2019 zoning code, the highest percentages of 
tree canopy occurred in the Civic Special Dis- 










Figure 1.3. Map of Somerville Land Use Types Using 
2019 Zoning Classification 
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Table 1.3. Amount of Tree Canopy and Potential Plantable Space in Somerville by Zoning Type 
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Overall, Somerville’s existing 
canopy provides its residents 
with almost $283,869 annually 
in quantifiable benefits 
related to stormwater runoff 
reduction, air quality improvements, 
and carbon sequestration. On top 
of the annual benefits, the amount 
of carbon that has been stored 
over the lifetime of Somerville trees 
contributes an additional $2.2 million 
in benefits, bringing the collective 
benefit amount to $2.4 million. 
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trict (23%), which includes parks and other civic 
spaces in the city. Residential Districts, which 
encompassed the largest and most predominant 
land use category (46% of the City), also had rel- 
atively high canopy cover (19%). Rights-of- Way, 
which encompassed 27% of the City, had 12% 
canopy cover. 


Commercial Districts, which include industrial 
areas such as Brickbottom, contain the lowest 
percentage of tree canopy cover (3.5%). Recent 
research has demonstrated that business dis- 
tricts are more successful with tree canopies 
(Wolf 1998a, 1998b, 1999, and 2003), and thus 
focusing planting efforts in these areas would be 
useful, not only for the residents of the city, but 
also for the businesses. According to the UTC 
analysis, these Commercial Districts have 6 
acres of plantable space available. 


Mid & High-Rise Districts and Other Special 
Districts (which includes Tufts and Assembly 
Square) have only 8% canopy cover (Table 1.3). 
Other Special Districts and the Civic Special 
District (which includes parks and other civic 
spaces) have the highest percentages of poten- 
tial plantable space. Residential Districts and the 
Civic Special District have the most acres of po- 
tential plantable space available (35.2 and 29.0 
acres, respectively), followed by Rights-of-Way 
(20.3 acres) (Table 1.3). 


CANOPY COVER ON PUBLIC VERSUS 
PRIVATE LAND 


Areas of the city that are largely City-owned 
(Civic Special Districts and Rights-of-Way) 
comprise 35% the land. Conversely, areas of the 
city that are largely privately-owned comprise 
65% of the land. When comparing the public- 
ly- and privately-owned land use categories, 
the distribution of tree canopy cover is roughly 
equal (14.6% and 14.9% canopy cover in public- 
ly-owned and privately-owned land, respective- 
ly). As the majority of the land in Somerville is 
privately-owned, that means that the majority of 
tree canopy in the city is also privately-owned. 


Additional plantable area in publicly controlled 
land totals 49 acres, which is 44% of the available 
plantable acres across the City of Somerville. 
The remaining 63 acres of plantable area in the 


City is on privately owned land, and accounts 
for 56% of the total available plantable land in 
the City. This indicates that while significant 
improvement to Somerville’s tree cover can be 
made by planting on public property, the great- 
est opportunities for substantial and long-term 
canopy gains will come through planting efforts 
on privately-held lands. 


Within privately owned land, the land use cate- 
gory with the highest acreage of potential plant- 
able space is Residential Districts, with over 35 
acres of potential plantable space. The land use 
category with the highest percentage of plant- 
able area is Other Special Districts (which in- 
cludes Tufts and Assembly Square), which has 
nearly 18 available plantable acres, and which 
presents an opportunity for a 12% increase in 
total canopy within that land use category. 


When comparing land ownership and tree canopy, the distribution is roughly equal. 


OWNERSHIP 


35% Public 


65% Privately Owned 





TREE CANOPY COVER 


14.6% Canopy Cover on 
Public Land 


14.9% Canopy Cover on 
Private Land 


AAAAAAAAA 
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While significant improvement to Somerville’s tree cover can be made by planting on 


oublic property, the greatest opportunities for substantial and long-term canopy gains 


will come through planting efforts on privately-held lands. 
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Urban Tree Canopy Goals 





Clearly trees in Somerville provide many bene- 
fits, and to increase these benefits it is important 
to expand the canopy at every opportunity. Set- 
ting tree canopy and planting goals is an import- 
ant step in the planning process as it provides 
metrics to measure performance throughout the 
coming years. It is essential to create realistic 
goals and a prioritized plan based on local issues 
and community values. 


Figure 1.4. Somerville’s Potential Plantable Area in 
Relation to Existing Tree Canopy. See Appendix | 
for Ward-specific maps. 
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PERCENT CANOPY COVER 


What canopy percent to aim for? 


The USDA Forest Service, in collaboration with 
the Davey Institute, has established recommen- 
dations for determining an urban tree canopy 
goal (Leff 2016). These recommendations are 
based on the following questions: 


e What is physically possible? 


- What lands can biologically support trees? 
If the area is already very densely developed 
there will be fewer opportunities to increase 
tree canopy cover. 


- Environmental conditions are also 
important to consider. A city in a desert can 
support fewer trees than one in a temperate 
climate. 


e What is socially preferable? 
- Replacing open fields and parks with 


forested areas may not be socially 
acceptable. 
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e What is the potential plantable space? 


- A high percentage of existing commercial 
and industrial use will reduce available 
permeable areas for planting, but land cover 
can be changed if there are the resources 
and will to do so. 


Determining realistic and acceptable treecanopy 
goals for Somerville involves a multi-step pro- 
cess of answering the above questions and iden- 
tifying an ideal canopy area, while also balanc- 
ing the Citys other community, economic and 
social goals. 


How much canopy is physically 
possible in Somerville? 


The level of possible canopy is determined by 
adding the existing canopy to the amount of 
available planting space in Somerville. This data, 
while theoretical, is important to have when set- 
ting realistic canopy goals. Analysis of available 
planting space involves more than simply as- 
suming all pervious surfaces currently without 
trees (grass/low-lying vegetation or bare soil) 
are potential planting locations. Some pervious 
surfaces are not suitable for planting (ex. recre- 
ational fields, agricultural areas, programmed 
park areas, cemeteries, and some parts of the 
rights-of-way). 


As a baseline, potential realistic plantable areas 
are determined by taking all of the pervious sur- 
face in the city and excluding those areas unsuit- 
able for planting. The maximum canopy possible 
is then determined by calculating the resulting 
canopy if 100% of these suitable planting ar- 
eas were indeed planted with the largest can- 
opy-producing tree possible for that location. 
That canopy can then be added to the existing 
canopy to reach a maximum canopy percentage. 


The UTC analysis has identified approximately 
112 acres of land in Somerville (including pub- 
lic and private land) that could be planted with 
trees (Figure 1.4). Planting 100% of these sites 
would add 4.1% canopy cover to the existing 
14.6% canopy, setting the maximum UTC pos- 
sible in Somerville to 18.7%. Due to other com- 
peting land use needs across the city, a realistic 
canopy goal should be lower than this theoreti- 
cal maximum canopy percentage. 


Based on this analysis, the theoretical maxi- 
mum UTC possible in Somerville is still lower 
than the current actual canopy cover of the oth- 
er cities listed in Table 1.1. As explained above, 
Somerville is the most densely populated city in 
New England. Thus, expecting to reach the same 
canopy cover as other, less dense cities is unre- 
alistic. To reach similar percentages of canopy 
as these other cities, Somerville would have to 
convert built and other impervious surfaces into 
tree canopy. 


Nevertheless, not all impervious areas should be 
ruled out for planting, as trees can still be added 
in certain impervious locations (such as side- 
walks and parking lot islands). Although a can- 
opy analysis using the methodology described 
above cannot consider the multitude of factors 
that go into removing impervious surfaces for 
the purposes of planting, the City of Somerville 
should consider using these sorts of areas to in- 
crease its maximum tree canopy area in the long 
term. For example, the City could increase the 
number of trees planted along streets, and could 
consider requiring tree cover on surface parking 
lots. 
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Photograph credit, facing page: Victor Nascimento, City of Somerville 


What should Somerville’s 
canopy goals be? 


Now that the maximum possible canopy has 
been theoretically identified, realistic canopy 
goals can be developed. The available land in 
Somerville must be shared among various stake- 
holders with various needs and interests. As the 
most densely populated city in New England, it 
is not realistic to suggest or recommend that all 
available pervious surfaces be completely plant- 
ed. A determination of realistic local goals must 
be made based on what is spatially, economical- 
ly, ecologically, and politically feasible for can- 
opy across various land uses and wards. ‘This 
will require input and support from the public, 
local leaders, and subject matter experts to set 
local goals that are based on local values, local 
environmental and quality of life goals, compli- 
ance with federal and local clean air and water 
regulations, economic development plans, and 
other community needs. Once realistic goals are 
determined, the City of Somerville and stake- 
holders can pursue those goals using policies, 
procedures, education, incentives, and various 
funding avenues. 


When considering canopy goals, it is also im- 
portant to consider the replacement of canopy 
that is being lost. Cities are difficult environ- 
ments for trees to live in, and mortality rates of 
1-3% per year are common. In addition, the in- 
vasive pest Emerald Ash Borer (EAB) has been 
identified in Somerville, which is known to infest 
all species of ash trees and cause a tree to die in 
a few short years. Although Somerville has a ro- 
bust treatment program for public trees, the loss 
of privately-owned ash trees due to EAB must be 
considered. ‘The number of privately-owned ash 
trees is unknown. However, as these trees suc- 
cumb to the pest, tree replacement planting on 
a one-to-one ratio or greater is recommended. 


CANOPY GOAL 


Somervilles goal is to increase the tree canopy 
across the city. Increasing the city’s canopy cov- 
er is a long-term goal that results from planting 
more trees and from promoting the growth and 
survival of trees that are currently in the land- 
scape. 


The City has set a goal of obtaining a canopy cov- 
er of 16% citywide, representing a 1.6% increase 
in canopy cover compared to the 2018 value of 
14.6%. This goal is ambitious, but attainable. An 
increase of 1.6% canopy cover means that an ad- 
ditional 42.3 acres of Somerville’ land needs to 
be covered by tree canopy. 


How many trees do we need to plant to 
reach 16% canopy cover? 


Planting trees is an important aspect of growing 
the canopy, but it can take decades for the full 
impact of tree planting to be seen and it is diff- 
cult to predict the impact of present day plant- 
ings on future canopy because a trees canopy 
spread grows over time. For example, the average 
canopy spread for a newly planted 2-inch caliper 
tree is approximately 20 square feet at the time of 
planting. Depending on the species, it will take 
a tree approximately 10-30 years to reach ma- 
turity. The average canopy spread for a mature 
tree is 645 square feet (this also varies by spe- 
cies). Thus, although it would take over 92,000 
new 2-inch caliper trees to increase the canopy 
cover in the city by 42.3 acres, it would only take 
approximately 2,850 mature trees to reach the 
same level of canopy cover. The actual number 
of trees needed to reach 16% canopy cover de- 
pends on the species that are planted and their 
rate of growth, as well as the rate of decline and 
removal for the current tree population. 
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Steps for reaching canopy cover goal 


It is complicated to determine the exact steps for 
achieving the 16% canopy cover goal, as there are 
various factors at play. In general, canopy cover 
expands through tree planting and tree growth, 
and canopy cover decreases through tree dam- 
age and decline as well as tree mortality and re- 
moval. Increasing the city’s tree canopy to attain 
16% canopy cover will require the involvement 
of City and its residents. To grow our tree cano- 
py, we must focus on all of the following: 


e Plant trees in public spaces and on private 
property. 


e Plant trees in areas that are currently 
pervious (i.e. the potential realistic plantable 
areas) and in areas that are currently imper- 
meable (i.e. along streets, in parking lots, 
etc.). 


e Plant large-growing tree species wherever 
possible. 


e Reduce tree loss by improving the mainte- 
nance of existing trees, protecting trees from 
construction, and preserving larger trees. 


Variation by Ward 


Current and potential canopy cover varies by 
Ward (Figure 1.2, Table 1.4). Planting efforts 
should focus on Wards 1| and 2, which currently 
have the lowest canopy cover. However, even if 
all of the potential plantable space in these two 
Wards is 100% planted, they will still only have 
between 12 and 13% canopy cover. 


Measuring success 


The City should continue to plant as many trees 
as possible on public property, and encourage 
tree planting and preservation on private prop- 
erty. The City should also improve maintenance 
and protection of existing trees to promote 
health and longevity. As change in canopy cov- 
er can take a long time, the City should plan to 
reassess canopy cover in 2028 (10 years after the 
current canopy cover analysis) to see how the 
urban forestry practices are impacting the cano- 
py. This data should be used to assess the effec- 
tiveness of the interventions in this plan and to 
create new ones with the goal of increasing tree 
canopy. 


Table 1.4. Amount of Tree Canopy and Potential Plantable Space in Somerville by Ward. 
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Current Action Plan 


The City of Somerville’s current plan of planting 
an average of 350 trees per year on City-owned 
property and removing up to 145 trees per year 
that are dead, dying, or hazardous will result in a 
net gain of 205 trees per year, on average. By re- 
moving dead, dying, and hazardous mature trees 
(with an average estimated canopy spread of 645 
square feet), and replacing them with young 
trees (with an average estimated canopy spread 
of 20 square feet), the canopy cover on City- 
owned property will likely show an initial drop 
over the next few years. However, as the newly 
planted young trees grow and mature over the 
coming decades, Somerville can expect canopy 
cover to increase within the City-owned areas. 
Currently the publicly-owned plantable area in 
Somerville covers 36 acres (or approximately 
2,376 medium sized trees). At Somerville’s cur- 
rent net rate of tree gain of 205 trees per year, it 
would take approximately 12 years to completely 
fill this plantable area. For more details on the 
City’s tree planting and removal plans refer to 
Section 3.1: Tree Planting Plan and Section 3.2: 
Tree Maintenance Program. 


As the rates of tree removal and tree planting on 
private property is unknown, it is unclear how 
the level tree canopy across the City will change 
in the future. Creating programs and policies 
that encourage tree maintenance and tree plant- 
ing on private property would help to increase 
tree canopy levels across the city. 


UTC Recommendations 


Based on this UTC assessment, municipal lead- 
ers have set a goal of increasing the amount of 
tree canopy in Somerville to 16%. Reaching this 
urban tree canopy goal will be a challenge; how- 
ever, establishing realistic goals for preserving 
existing canopy, planting new trees, and har- 
nessing the maximum amount of ecosystem 
service benefits by planting large growing trees 
wherever possible are prudent, responsible, and 
rewarding endeavors. 


In the future, Somerville can use this UTC data 
to explore and understand other patterns in the 
canopy data. For example, it may be interesting 
to explore how tree canopy cover relates to envi- 
ronmental problems such as flooding or exces- 
sive heat. Additionally, assessing how tree can- 
opy cover varies in relation to the people who 
reside/work throughout the metropolitan area 
(socioeconomics and demographics) would 
provide useful insight for tree planting equity. 
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1.2 


Somerville’s Street Trees 


ocusing in from a bird’ eye view of 

Somervilles urban canopy to the trees 

growing along its public streets provides 

a more nuanced valuation of the city’s 
trees. Street trees, Somerville largest category 
of publicly-owned trees, are an important com- 
munity resource and city infrastructure, whose 
value increases over time. As described at the 
beginning of Section 1: The Importance of Trees 
in the City, trees provide numerous benefits such 
as pollution control, energy reduction, stormwa- 
ter management, property value increases, wild- 
life habitat, and aesthetics. Unlike other City in- 
frastructure, as years pass the value of trees and 
their ability to “work” increases over time. 


All of the services and benefits of trees in the ur- 
ban and suburban setting were once considered 
to be unquantifiable. However, extensive scien- 
tific studies and practical research have led to 
the development of models that can confidently 
calculate the value of many ecosystem services 
using tree inventory information. 





The Benefits of 
Somerville’s Street Trees 


TREE BENEFIT ANALYSIS 


The ecosystem service benefits calculated here 
are more detailed than the benefits calculated 
from tree canopy cover in the Urban Tree Can- 
opy (UTC) assessment (see Section 1.1: Somer- 
villes Tree Canopy). Here, the tree benefit values 
for the City of Somerville’s street tree population 
were calculated using the City’s 2018 tree inven- 
tory data (see Section 2: Somervilles Tree Inven- 
tory Data for more details about the inventory) 
and the i-Tree Streets application. The tree in- 
ventory contains more detailed descriptions of 
each tree (species, size, etc.) than the urban tree 
canopy analysis. Thus, a larger variety of ecosys- 
tem service benefits can be calculated from the 
tree inventory, and the estimates are more accu- 
rate. 


The i-Tree Streets model estimated that the 9,313 inventoried street trees 
provide a total annual benefit of $1,047,466. Essentially, this means that 
if the right-of-way trees in Somerville did not exist, it would cost the City 


an additional $1,047,466 to provide the same increase in property values, 
and the same amount of cooling to buildings, stormwater management, and air 
cleaning. On average, a single Somerville tree provides an annual ecosystem 


service benefit of $111.29. 
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i’. 
a 
I-TREE STREETS OVERVIEW 


i-Tree Streets, a component of i-Tree Tools 
(https://www.itreetools.org/tools), analyzes 
an inventoried tree population's structure to 
estimate the costs and benefits of that tree 
population. The assessment tool creates an 
annual benefit report that demonstrates the 
value street trees provide to a community. 
These quantified benefits and the reports 
generated include: 


Aesthetic/Other Benefits: Shows the 
tangible and intangible benefits of 
trees reflected by increases in property 
values Cin dollars). 


Aa» annual stormwater runoff due to rain- 
fall interception by trees measured in 
gallons. 


_ | + é : 
= oe <- Stormwater: Presents reductions in 
. a 


Carbon Stored: Tallies all of the carbon 
dioxide (CO,) stored in the urban 
forest over the life of its trees as a 
result of sequestration. Carbon stored 
is measured in pounds and has been 
translated to tons for this report. 


Energy: Presents the contribution of 
the urban forest towards conserving 
energy in terms of reduced natural gas 
use in the winter (measured in therms 
[thm]) and reduced electricity use for 
air conditioning in the summer (mea- 
sured in Megawatt-hours (LMWh)]). 


Carbon Sequestered: Presents annual 
reductions in atmospheric CO, due to 
sequestration by trees and reduced 
emissions from power plants due to 
reductions in energy use. This is mea- 
sured in pounds and has been trans- 
lated to tons for this report. The model 
accounts for CO, released as trees 
die and decompose and CO, released 
during the care and maintenance of 
trees. 


Air Quality: Quantifies the air pol- 
lutants (ozone [O,], nitrogen dioxide 
[NO,], sulfur dioxide [SO,], particu- 
late matter less than 10 micrometers 
in diameter [PM,,]) deposited on 

tree surfaces, and reduced emissions 
from power plants (NO,, PM,,, volatile 
organic compounds [VOCs], SO,) due 
to reduced electricity use in pounds. 
The potential negative effects of trees 
on air quality due to biogenic volatile 
organic compounds (BVOC) emissions 
is also reported. 


Importance Value (IV): |Vs are cal- 
culated for species that comprise 

more than 1% of the population. The 
i-Tree Streets IV is the mean of three 
relative values (percentage of total 
trees, percentage of total leaf area, 
and percentage of canopy cover) and 
can range from O to 100, with an IV of 
100 suggesting total reliance on one 
species. IVs offer valuable informa- 
tion about a community’s reliance on 
certain species to provide functional 
benefits. For example, a species might 
reoresent 10% of a population but have 
an IV of 25% due to its substantial ben- 
efits, indicating that the loss of those 
trees would be more significant than 
just their population percentage would 
suggest. 





SOMERVILLE’S I-TREE STREETS 
INPUTS 


The City of Somerville’s 2018 tree inventory data 
(see Section 2: Somervilles Tree Inventory Data) 
were used in the i-Tree Streets program to cal- 
culate the ecosystem service benefits these trees 
provide to the residents of the city. The i-Tree 
assessment was performed only on right-of-way 
(ROW) data. Although the 2018 inventory also 
included trees in parks and other public spac- 
es, these trees were excluded from the analysis 
because the ecosystem service values provided 
by the i-Tree Streets analysis are specifically cal- 
ibrated for street trees. For example, the analysis 
calculates the amount of energy savings that a 
nearby tree provides to homes and other build- 
ings through shading and windbreaks. As there 
are no buildings near park trees, the calculated 
benefits would not be accurate for trees in these 
areas. 


In addition to tree inventory data, i-Tree Streets 
requires cost-specific information for the com- 
munitys tree management program— including 
administrative costs and costs for tree pruning, 
removal, and planting. Regional data, including 
energy prices, property values, and stormwater 
costs, are required inputs to generate the envi- 
ronmental and economic benefits trees provide. 
When community program costs or local eco- 
nomic data are not available, i-Tree Streets uses 
default economic inputs from a reference city 
selected by USDA Forest Service for the climate 
zone in which your community is located. Any 
default value can be adjusted for local condi- 
tions. Somerville’s analysis used the default re- 
gional economic inputs for these settings (see 
Appendix B). 









i-Tree Tools software 

was developed by the 

U.S. Department of 
Agriculture, Forest Service 
(USDA FS) with the help 
of several industry partners, including 
The Davey Tree Expert Company. 
Learn more at www.itreetools.org. 


i-Tree 


Annual Benefits 


The i-Tree Streets model estimated that Somer- 
villes 9,313 inventoried street trees provide a 
total annual benefit of $1,047,466. Essentially, 
this means that if the ROW trees in Somerville 
did not exist, it would cost the City an addition- 
al $1,047,466 to provide the same increase in 
property values, and the same amount of cool- 
ing to buildings, stormwater management, and 
air cleaning. On average, a single Somerville tree 
provides an annual ecosystem service benefit of 
$111.29. 


Among all quantified ecosystem service bene- 
fits, the greatest value of the City’s ROW trees 
comes from aesthetics and other tangible and 
intangible benefits trees provide that increase 
property values. These benefits account for 45% 
of the annual benefits that street trees provide. 
In addition to increasing property values, trees 
also play a major role in energy savings, which 
accounted for 39% of the annual benefits. These 


Trees provide significant aesthetic value to the community. Additionally, 
the tangible services of trees provide quantifiable benefits that justify 
the time and money invested in planting and maintenance. 
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Figure 1.5. Total annual ecosystem service 
benefits provided by Somerville’s street trees 


Aesthetics/ 
Other 
$474,384 


Energy 
$408,793 





Air Quality 
Stormwater $70,989 
$83,881 Carbon 
Dioxide 
$9,419 


energy savings occur both in the summer and 
the winter, because trees provide shade in the 
summer and act as windblocks in the winter. 
Stormwater management comprises an ad- 
ditional 8% of the annual benefits provided 
by Somervilles street trees. The City’s street 
trees are estimated to intercept 10.5 million 
gallons of rainfall annually, which equates to 
a savings of $83,881 in stormwater manage- 
ment costs. Somerville’s street trees also im- 
prove air quality, both by removing air pol- 
lutants from the air and by helping to reduce 
power plant emissions by reducing electricity 
use. Air quality improvements account for 
nearly 7% of the annual benefits the tree pro- 
vide. Reductions in CO, are also important, 
but account for only 1% of the annual bene- 
fits these street trees provide. 


Figure 1.5 summarizes the annual benefits 
and results for the entire street tree popula- 
tion. Table 1.5 presents results for individual 
tree species from the i-Tree Streets analysis. 
The original i-Tree Streets reports can be 
found in Appendix B. 
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Table 1.5. Ecosystem Service Data for Somerville’s 
Most Common Street Trees by Species 


MOST COMMON TREES 
COLLECTED DURING INVENTORY 


Common Name 


Number 
Trees in 


Botanical Name the ROW 





BENEFIT PROVIDED BY STREET TREES 
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1.2 Somerville’s Street Trees $5 


Aesthetic & Other Benefits 


Street trees provide important aesthetic and 
other benefits to residents such as slowing down 
traffic, and helping to create safer, more con- 
nected communities, all of which increase prop- 
erty values. The total annual benefit associated 
with these tangible and other intangible bene- 
fits that result in increasing property values was 
$474,384. The average benefit per tree equaled 
$50.40 per year. 


Of the various species in the City's ROW, callery 
pear and Japanese zelkova contributed the most 
to the aesthetic/other benefits (Table 1.5). 


Stormwater Benefits 


Trees intercept rainfall, which helps lower costs 
to manage stormwater runoff (Figure 1.6). The 
inventoried ROW trees in Somerville intercept 
10,485,157 gallons of rainfall annually (Table 
1.5). On average, the estimated annual savings 
for the City in stormwater runoff management 
is $83,811. 


Of all species inventoried, Norway maple con- 
tributed the most annual stormwater benefits 
(due to the large number of Norway maple trees 
in the inventory). The population of Norway 
maple (14% of ROW trees) intercepted approx- 
imately 1.7 million gallons of rainfall. On a per- 
tree basis, the highest values are provided by 
large trees with leafy canopies, such as honey- 
locust and northern red oak (which comprised 
10% and 2% of the ROW population, respective- 


ly). 
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Figure 1.6: How trees reduce water runoff and 
soil pollutants 
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Trees reduce stormwater runoff by capturing 
and storing rainfall in their canopy and releasing 
water into the atmosphere. 


Tree roots and leaf litter create soil conditions 
that promote the infiltration of rainwater into 
the soil. 


Trees helo slow down and temporarily store 
runoff and reduce pollutants by absorbing 
nutrients and pollutants from soils and water 
through their roots. 


Trees remediate soil pollutants by stabilizing 
them or transforming them into less harmful 
substances. 


Air Quality Improvements 


The inventoried ROW tree population removes 
14,333 pounds of air pollutants (including 
ozone, nitrogen dioxide, sulfur dioxide, and par- 
ticulate matter) annually through deposition. 
The tree population is also estimated to avoid 
8,594 pounds of power plant emissions annually 
through reduced electricity use. 


Although trees do a great deal to absorb air pol- 
lutants, they also emit various biogenic volatile 
organic compounds (BVOCs) such as isoprenes 
and monoterpenes. These BVOCs can react in 
the air to form ozone, a harmful gas that pol- 
lutes the air and damages vegetation. The i-Tree 
Streets calculation takes these BVOCs into ac- 
count when calculating the net air quality bene- 
fit the trees provide. The presence of some high 
BVOC emitter tree species in Somerville (in- 
cluding sweetgum, black gum, sycamore/Lon- 
don plane, and oak [Nowak 2000]) reduces the 
net air quality benefit of the inventoried popu- 
lation. 


Using the annual per-tree values in Table 1.5, 
honeylocust, green ash, and northern red oak 
had the most impact on air quality, providing 
benefits ranging from $11.01 to $12.49 per tree. 





Carbon Storage and 
Carbon Sequestration 


During photosynthesis, trees absorb carbon 
dioxide (CO,) from the atmosphere. This pre- 
vents CO, from reaching the upper atmosphere, 
where it can react with other compounds and 
form harmful gases like ozone, which adverse- 
ly affects air quality. These trees also sequester 
some of the CO, during growth (Nowak et al. 
2013) and store it in their tissues (ex. trunk, 
stems, roots). 


The i-Tree Streets net carbon benefit calculation 
also takes into account the carbon emissions 
that are not released from power stations due to 
the heating and cooling effect of trees (i.e., con- 
served energy in buildings and homes). It also 
includes a calculation for emissions released 
during tree care and maintenance, such as driv- 
ing to the site and operating equipment. Based 
on all of these factors, the net carbon benefit of 
the inventoried ROW trees in Somerville is ap- 
proximately $9,419 per year. 


Somervilles street trees store 9,810 tons of 
carbon (measured in CO, equivalents). This 
amount reflects the amount of carbon they have 
amassed during their lifetimes. Through seques- 
tration and avoidance, 1,427 tons of CO, are re- 
moved from the atmosphere or prevented from 
being produced each year. On a per tree basis, 
silver maple provided the most carbon benefits, 
with each tree storing an average of $44.02 and 
sequestering a net average of $1.85 worth of car- 
bon per year (Appendix B). 


A common example of a natural biogenic volatile organic 
compounds (BVOC) is the gas emitted from pine trees, 
which creates the distinct smell of a pine forest. 
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Trees improve quality of 
life and help enhance the 
character of a community. 

Trees filter air, water, and 
sunlight, moderate local 
climate, slow wind and 
stormwater, shade homes, and 
provide shelter to animals and 
recreational areas for people. 
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Energy Benefits 


Public trees conserve energy by shading struc- 
tures and surfaces, which reduces electricity use 
for air conditioning in the summer. Trees also 
divert wind in the winter to reduce natural gas 
use. Based on the inventoried trees, the annual 
electric and natural gas savings are equivalent to 
620 MWh of electricity and 228,644 therms of 
natural gas, which accounts for an annual sav- 
ings of $408,793 in energy consumption city- 
wide. 


Norway maple contributed an average of $53.40 
per tree to the annual energy benefits of the ur- 
ban forest, but its contribution was mostly due 
to its dominance on the streets (Table 1.6). 
Other tree species, specifically honeylocust and 
northern red oak, contributed more to energy 
usage reduction on a per-tree basis. The annual 


value these trees provide exceeds $66 per tree, 
although they comprise only 9.6% and 1.5% 
of the population, respectively. The large leafy 
canopies of honeylocust and northern red oak 
are valuable because of the shade they provide, 
which reduces energy usage. Smaller trees in- 
ventoried, such as Japanese tree lilac and cherry/ 
plum species, were found to have smaller reduc- 
tions in energy usage on a per-tree basis. 


Importance Value (IV) 


The importance of a tree species to the commu- 
nity is based on its abundance in the ROW and 
its ability to provide environmental and econom- 
ic benefits to the community. To calculate a spe- 
cies IV value, the i-Tree Streets model takes into 
account the total number of trees of that species 
(percentage of the total street tree population), 


Table 1.6. Energy Benefits of Specific Tree Species in Somerville (Norway maple, callery pear, honeylocust, 


and northern red oak). 


Pyrus calleryana 
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(Norway maple) 
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14.1% of ROW 


107 MWh Electricity 


39,849 thm Natural Gas 


$53.40 Average $/tree 


13.7% of ROW 


78 MWh Electricity 


25,673 thm Natural Gas 


$36.47 Average $/tree 


9.6% of ROW 


103 MWh Electricity 


36,148 thm Natural Gas 


$72.06 Average $/tree 
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1.5% of ROW 


14 MWh Electricity 


5,105 thm Natural Gas 


$66.14 Average $/tree 





and its total leaf area and canopy cover. The IV 
can range from 0 to 100, with an IV of 100 sug- 
gesting total reliance on one species. If IV values 
are greater or less than the species’ percentage in 
the ROW, it indicates that the loss of that species 
may be more important or less important than 
its population percentage implies. 


The i-Tree Streets assessment found that Nor- 
way maple has the greatest IV in the ROW pop- 
ulation at 15.1 (Table 1.5), primarily because it 
comprises the largest percentage of the popu- 
lation (14.7% of the ROW). Although Norway 
maple is an invasive species in Massachusetts 
and is on the Massachusetts Prohibited Plant 
List (https://www.mass.gov/service-details/mas- 
sachusetts-prohibited-plant-list), the high IV of 
Norway maple in Somerville indicates that the 
loss of this species would be economically detri- 
mental to the City and its residents. The second 
highest IV was for honeylocust (14.5), followed 
by callery pear (12.8), and red maple (9.8) (Ta- 
ble 1.5). The IV of honeylocust is greater than 
callery pear, even though it is less abundant 
(9.6% versus 13.7% of the population). Species 
with larger canopies provide more environmen- 
tal benefits to the community. Honeylocust is 
larger growing than callery pear, which explains 
its higher IV. 
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DISCUSSION & RECOMMENDATIONS 


The i-Tree Streets analysis found that Somer- 
ville right-of-way trees provide numerous en- 
vironmental and economic benefits to the com- 
munity. The aesthetic/other benefits provided 
by ROW trees were rated as having the greatest 
value to the community. The property value in- 
crease provided by trees is important to stimu- 
late economic growth. In addition to increasing 
aesthetics and property values, trees manage 
stormwater through rainfall interception, pro- 
vide shade and windbreaks to reduce energy us- 
age, and store and sequester CO,. Even though 
these environmental benefits were not found to 
be as great as the aesthetic/other benefits, they 
are noteworthy. In Somerville, 9,313 ROW trees 
absorb over 10.48 million gallons of rainfall an- 
nually, reducing runoff during storm events. 
While air quality is impaired by the number of 
high BVOC-emitting trees, this effect can be off- 
set in the future by smart tree-planting efforts. 
Some of the highest BVOC producing species are 
sweetgum, black gum, sycamore/London plane, 
oak, poplar, black locust, and willow. Converse- 
ly, some species that produce very low levels of 
BVOCs and actually help lower ozone levels are 
mulberry, cherry, linden, and honeylocust. 


The i-Tree Streets analysis demonstrated that er; ae na te Y ‘ ™ a aia ae 
Norway maple is the most influential tree a = et ah i 


along Somerville’s ROW. If this species were pees Pees + et 
lost to Asian longhorned beetle (Anoplopho- a i AEE ‘i 
ra glabripennis) or other threats, it would be 
a significant loss for the community. 


To increase the benefits the urban for- 
est provides, the City should plant young, 
large-statured tree species that are low emit- 
ters of BVOCs wherever possible. Leafy, 
large-stature trees consistently created the 
most environmental and economic benefits. 
The following list of tree species are rec- 
ommended for improving air quality (Bell 
and Wheeler 2006): 


¢ Betula nigra (river birch) 
¢ Celtis laevigata (sugar hackberry) 
¢ Fagus grandifolia (American beech) 


¢ Metasequoia glyptostroboides (dawn 
redwood) 


¢ Tilia cordata (littleleaf linden) 
¢ Tilia x europea (European linden) 
¢ Tilia tomentosa (silver linden) 
e Ulmus americana (American elm) 


¢ Ulmus procera (English elm) 


For a comprehensive planting plan for the 
City, see Section 3.1: Tree Planting Plan. See 
Appendix D for additional tree species rec- 


ommendations. River Birch at Ed Leathers Park in Somerville. 
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SOMERVILLE’S TREE INVENTORY DATA 


omervilles trees provide numerous 
benefits to the City’s residents, as de- 
scribed in Section 1: The Importance of 
Trees in the City. In order to better plan 
for, manage, and protect the urban forest, it is 
important to understand exactly what species of 
trees are growing in the city, where trees are lo- 
cated, and the site conditions that Somerville’s 
trees are surviving in. This data is crucial for 
making decisions about the planning and care of 
a healthy tree canopy. It can be also used to ed- 
ucate City officials and residents toward a better 
understanding of the urban forest. 





Number of Sites 





@Stumps 105 


Figure 2.1. Sites assessed during the Somerville 
2018 tree inventory. 
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2018 SOMERVILLE TREE INVENTORY 


From June 2017 through January 2019, City 
staff worked with arborists from Davey Re- 
source Group (DRG) to inventory and assess 
trees, stumps, and currently available planting 
sites across all areas of Somerville’ public prop- 
erty, including along the street “rights-of-way” 
(ROW), in all City-owned parks, in the areas 
around public buildings, and in State-owned 
open spaces. For simplicity, this inventory is 
hereafter referred to as the “2018 tree inven- 
tory. The 2018 tree inventory is the City’s first 
comprehensive tree inventory since 2009 (Davey 
Resource Group, 2009). A total of 14,486 sites 
were assessed during the inventory: 13,604 trees, 
255 stumps, and 627 vacant planting sites (plant- 
ing sites were only inventoried on what was cur- 
rently available along the ROW). Of the 14,486 
sites collected, 69% were collected along the 
street ROW, 16% were collected in City-owned 
open spaces (parks and public buildings), and 
the remaining 15% were collected in State- 
owned property. Figure 2.1 provides a detailed 
breakdown of the number and type of sites in- 
ventoried. Note that 37% of the open space in 
Somerville is City-owned, 51% is State-owned, 
and 12% is Privately-owned (City of Somerville, 
2017). 








INVENTORY DEFINITIONS 
& METHODOLOGY 


A “tree” is defined as a perennial woody plant 
that can grow more than 20 feet tall. Character- 
istically, it has one main stem, although many 
species may grow as multi-stemmed forms. A 
“street tree” is further defined as a tree grow- 
ing within the public right-of-way (ROW). The 
right-of-way is defined as a strip of land general- 
ly owned by a public entity over which facilities, 
such as highways, railroads, or power lines, are 
built. The street trees may be growing in side- 
walks, tree lawns or parkways, islands, or medi- 
ans. A “city open space tree” is defined as a tree 
growing in a City-owned park or public space, 
or on City-owned property such as municipal 
building lots or other facilities. 
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ISA Certified Arborists inventoried trees along 
street ROW and in community parks to collect 
information about trees that could be used to 
assess the state of the urban forest. 


The inventory also included trees on State- 
owned land (including State-owned parks, pub- 
lic space, and rights-of-way). For the purpose 
of managing trees, sometimes the information 
about trees on State-owned land will be exclud- 
ed from the management plan details as the City 
has no jurisdiction over what is done in these 
State-owned areas. 


See Appendix C for a complete list of the City- 
owned open spaces and State-owned lands that 
were inventoried as well as additional details on 
data collection and site location methods. 


Tree Inventory Assessment 


Assessment Criteria 


ecognizing trends in the tree inven- 
tory data can help guide short-term 
and long-term management planning. 
Data analysis and professional judg- 


ment were used to make generalizations about 
the state of the inventoried tree population. In 
this plan, the following criteria and indicators of 
the inventoried tree population were assessed: 


Species Diversity, the variety of species in a 
specific population, affects the tree popula- 
tions ability to withstand threats from inva- 
sive pests and diseases. Species diversity also 
impacts tree maintenance needs and costs, 
tree planting goals, and canopy continuity. 


Species Origin indicates whether the spe- 
cies is native to Massachusetts. Species that 
are native to an area tend to support more 
native pollinators and wildlife which helps to 
balance the ecosystem. Invasive species are 
particularly prolific non-native species that 
can significantly disrupt the ecosystem. 


Diameter Size Class Distribution, the statis- 
tical distribution of a given tree populations 
trunk-size class, is used to indicate the rel- 
ative age of a tree population. The diameter 
size class distribution affects the valuation of 
tree-related benefits as well as the projection 
of maintenance needs and costs, planting 
goals, and canopy continuity. 


Condition, the general health of a tree pop- 
ulation, indicates how well trees are per- 
forming given their site-specific conditions. 
General health affects both short-term and 
long-term maintenance needs and costs as 
well as canopy continuity. Condition was 
further separated out in the inventory by 
canopy condition (full leaf area to dead), and 
wood condition (strong/no decay to dead). 
These condition ratings were then combined 
to create an overall condition of the health of 
the tree. 


Other Observations include the analyses of 
other types of inventory data that provide 
insight into past maintenance practices and 
growing conditions; such observations may 
affect current maintenance practices and 
future management decisions. Examples of 
“Other Observations” include infrastructure 
conflicts, growing space type, and site obser- 
vations. 


Further Inspection indicates whether field 
observations led to a conclusion that a par- 
ticular tree requires additional inspection, 
such as a Level III risk inspection in accor- 
dance with ANSI A300, Part 9 (ANSI 2011), 
or periodic inspection due to particular con- 
ditions that may cause the tree to be a safety 
risk and, therefore, hazardous. 
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Assessment Overview, Findings & Recommendations 


Species Diversity 


Species diversity affects maintenance costs, 
planting goals, canopy continuity, wildlife hab- 
itat, and the City’s ability to respond to threats 
from invasive pests or diseases. Low species di- 
versity (large number of trees of the same spe- 
cies) can lead to severe losses in the event of 
species-specific epidemics, such as the devas- 
tating results of Dutch elm disease (caused by 
Ophiostoma novo-ulmi) throughout New En- 
gland and the Midwest (see Box 2.1). 


The best practice for the composition of an urban 
forest tree population is to follow the “10-20-30 
Rule” for species diversity. This rules states that 
a single species should represent no more than 
10% of the urban forest, a single genus no more 
than 20%, and a single family no more than 30% 
(Richards, 1983). 


FINDINGS 


Figure 2.2 uses the 10% Rule to compare the 
percentages of the most common species iden- 
tified in the tree inventory (which is not a com- 
prehensive analysis of the city’s true biodiversity 
as the inventory did not include trees on private 
property). Acer platanoides (Norway maple) ex- 
ceeds the recommended 10% maximum for a 
single species in a population, comprising 14% 
of the inventoried tree population. Additionally, 
Pyrus calleryana (callery pear), and Acer rubrum 
(red maple) are at the 10% threshold. 


Figure 2.3 uses the 20% Rule to compare the 
percentages of the most common genera iden- 
tified in the inventory. Acer (maple) comprises 
28% of the inventoried tree population, thus ex- 
ceeding the recommended 20% maximum for a 
single genus. 
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The 10-20-30 rules states that a single species 
should represent no more than 10% of the urban 
forest, a single genus no more than 20%, and a 
single family no more than 30% 


Figure 2.4 uses the 30% Rule to compare the per- 
centages of the most common families identified 
in the inventory. No family of trees exceeds the 
recommended 30% maximum. However, Acera- 
ceae (maple family) is approaching this thresh- 
old as it currently comprises 28% of the inven- 
toried tree population. The other most common 
families in the inventory include Rosaceae (rose 
family), Fabaceae (legume family), Oleaceae (ol- 
ive family), and Ulmaceae (elm family). 


Figure 2.2. Five most abundant species of the inventoried population compared to the 10% Rule. 
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Figure 2.3. Five most abundant genera of the inventoried population compared to the 20% Rule. 
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Figure 2.4. Five most abundant families of the inventoried population compared to the 30% Rule. 
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Dutch Elm Disease 


ue to the spread of Dutch elm 
disease in the 1930s, com- 
bined with the disease’s prev- 
alence today, massive num- 
bers of U/mus americana (American 
elm), a popular street tree in New En- 
gland cities and towns, have perished 
(Karnosky 1979). Several communities 
were stripped of most of their mature 
shade trees, creating a drastic void in 
canopy cover. Many of these commu- 
nities have replanted to replace the 
lost elm trees. Ash and maple trees 
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were popular replacements for Amer- 
ican elm in the wake of Dutch elm dis- 
ease. Unfortunately, some of the re- 
placement species for American elm 
trees are now overabundant, causing a 
new biodiversity concern. Emerald ash 
borer (EAB, Agrilus planipennis) and 
Asian longhorned beetle (ALB, Ano- 
Plophora glabripennis) are non-native 
invasive insect pests that attack some 
of the most prevalent urban shade 
trees and certain agricultural trees 
throughout the country. 





This Elm tree at Prospect Hill Park was one of the last remaining American Elm trees in the City. It was 
diagnosed with Dutch Elm Disease in 2019 and treated to help it survive for as long as possible. Sadly, it 
succumbed to the disease in 2020 and was removed. 
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DISCUSSION & RECOMMENDATIONS 


Acer platanoides (Norway maple) dominates the 
streets and parks of Somerville. It was overplant- 
ed in the past because it tolerates urban condi- 
tions well and grows quickly. This is a biodiver- 
sity concern not only because its abundance in 
the landscape makes it a limiting species, but 
also because it can out-compete other trees and 
make it difficult for other plants to establish. In 
2005 Norway maple was characterized as an 
invasive species in the State of Massachusetts, 
and it is thus banned from import, sale, or trade 
(https://www.mass.gov/massachusetts-prohibit- 
ed-plant-list). 


Pyrus calleryana (callery pear) and Acer rubrum 
(red maple) are also abundant in the City, and 
thus future planting of these species should be 
limited. Similar to Norway maple, callery pear 
was heavily planted in the past due to its toler- 
ance of urban conditions, as well as the beautiful 
white blossoms it produces in the spring. How- 
ever, due to the poor canopy structure that often 
results in large limb breakage, the City has not 
planted callery pear trees for a number of years. 


Continuing to plant a diversity of tree species is 
an important objective that will ensure Somer- 
ville’s urban forest is sustainable and resilient to 
future invasive pest infestations. 


The City should severely limit the 
number of maple trees it plants. 
The City’s tree population contains 
an overabundance of trees in the 
maple genus, primarily due to 

the high abundance of Norway 
maple and red maple. Maple trees 
are susceptible to the invasive 
species ALB and potentially the 
invasive species spotted lanternfly 
(Lycorma delicatula) (see Section 
3.3: Invasive Insect and Disease 
Management Strategy). The 
planting of Acer (maple) should be 
limited to minimize the potential 
for loss in the event that ALB 

or spotted lanternfly threaten 
Somerville’s urban tree population. 


A species-diverse tree canopy has many benefits 


6000 


Saves Improves 
money canopy 
health 


Increasess 
resilience 


Reduces 
infestations 
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Species Origin and Invasive Species 


Species origin and whether or not the species 
is invasive are also important aspect of species 
diversity that impacts the ecosystem at large. A 
native plant species is defined as “a plant that is a 
part of the balance of nature that has developed 
over hundreds or thousands of years in a par- 
ticular region or ecosystem” (United States De- 
partment of Agriculture, n.d.). The term “native” 
should always be used with a geographic qualifi- 
er, such as “native to New England”. Species na- 
tive to an area are uniquely adapted to environ- 
ments that mimic pre-contact conditions. One 
of the most important benefits of native species 
is that they create habitat for native birds, polli- 
nators, and wildlife. In this way, native species 
are proven to increase and protect biodiversity. 
It is important to note, however, that Somer- 
villes urban environment is very different from 
the environment prior to European settlement, 
and thus not all of the species that are native to 
New England are able to thrive in the city. Na- 
tivity is one of many considerations in the City’s 
broader sustainability goals, but non-native spe- 
cies are also important components of the urban 


forest that work to increase species diversity and 
improve resilience to pests and climate change. 


An invasive plant species is defined as “a plant 
that is both non-native and able to establish on 
many sites, grow quickly, and spread to the point 
of disrupting plant communities or ecosystems” 
(United States Department of Agriculture, n.d.). 
Because invasive species are aggressive coloniz- 
ers, they can inhibit the growth and develop- 
ment of other species. It is important to note that 
there are many non-native species that are also 
not invasive. 


The City of Somerville aims to have a healthy 
proportion of native tree species and to move 
towards eradicating the number of invasive 
species in its urban forest. In Massachusetts it 
is illegal to import, sell, or trade species identi- 
fied as invasive, as reported on the Massachu- 
setts Prohibited Plant List (https://www.mass. 
gov/service-details/massachusetts-prohibit- 
ed-plant-list). However, some of the species 
listed on the Prohibited Plant List were heavily 
planted in the past, before they were identified 
as invasive. 


Figure 2.5 Percent of the Tree Inventory that is native or non-native to New England (a), and percentage 


that is invasive to Massachusetts (b). 
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FINDINGS 


Approximately 44% of the trees in the invento- 
ry are native to New England, while 51% of the 
trees are not native to this area (Figure 2.5). Ap- 
proximately 5% of the trees could not be identi- 
fied to species, and thus their origin is unknown. 


Six of the tree species in the inventory are listed 
as invasive species on the Massachusetts Pro- 
hibited Plant List (https://www.mass.gov/mas- 
sachusetts-prohibited-plant-list), including Acer 
platanoides (Norway maple), Ailanthus altissima 
(tree of heaven), Robinia pseudoacacia (black 
locust), Acer pseudoplatanus (sycamore maple), 
Rhamnus cathartica (common buckthorn), and 
Phellodendron amurense (Amur corktree). These 
six invasive species account for nearly 16% of the 
tree inventory. 


DISCUSSION & RECOMMENDATIONS 


Nearly half of Somervilles trees are native to 
New England. As increasing the percentage of 
native species that are planted will be beneficial 
for native birds, pollinators, and wildlife, the 
City should continue to plant native species in 
areas where they can survive and thrive. 


Nativity is one of many considerations in the 
City’s broader sustainability goals, but ultimate- 
ly the most important factor in species selection 
is choosing the right tree for the right place. The 
urban environment is a particularly challeng- 
ing place for a tree to grow, and it is essential to 


choose an appropriate plant for the physical con- 
ditions of a site. Because of human intervention, 
the characteristics of cities—in everything from 
temperature, soil structure and conditions, air 
pollutants, salt use, and maintenance regimes— 
bear little resemblance to the environments in 
which native species evolved, and these urban 
conditions create many challenges for trees and 
plants. Under certain circumstances such as 
sidewalk tree wells, difficult median strips, com- 
pact spaces, areas containing poor soils and/or 
extreme microclimates, and areas with little or 
no maintenance, only the strongest of plants can 
survive. See Section 3.1: Tree Planting Plan for 
more information about tree planting and spe- 
cies selection. 


Additionally, climate change will result in a shift 
in the suitability of certain species to our region. 
The change in local climatic conditions with 
climate change is expected to occur faster than 
plants can naturally disperse or evolve. Species 
that cannot move or evolve fast enough are sus- 
ceptible to die-off and even. To help reduce the 
impact of climate change on species extinctions 
as well as helping to ensure long-term plant suc- 
cess, foresters, managers, and ecologists should 
consider utilizing assisted species migration or 
assisted range expansion, thereby planting spe- 
cies currently classified as non-native and which 
are currently at the edge of their climatic toler- 
ance zones (USDA Forest Service, 2015). 


See Appendix D for a recommended tree species 
list for planting. 
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Diameter Size Class Distribution 


Analyzing the diameter size class distribution 
provides an estimate of the relative age of the 
citys tree population and offers insight into 
maintenance needs and practices. 


The inventoried trees were categorized into the 
following diameter size classes: young trees (0-8 
inches DBH), established trees (8.1-17 inches 
DBH), maturing trees (17.1-24 inches DBH), 
and mature trees (greater than 24 inches DBH). 


These four size class categories were chosen so 
that the population could be analyzed according 
to Richards’ ideal distribution (Richards, 1983). 
Richards proposed an ideal diameter size class 
distribution for street trees based on observa- 
tions of well-adapted trees in Syracuse, New 
York. Richards’ ideal distribution suggests that 
an ideal tree population would have an abun- 
dance of newly planted and young trees, and 
lower numbers of established, maturing, and 
mature trees. In this ideal distribution, the larg- 
est fraction of trees (approximately 40% of the 
population) should be young (less than 8 inch- 
es DBH), while the smallest fraction (approxi- 
mately 10%) should be in the large-diameter 
size class (greater than 24 inches DBH). This 
ideal distribution correlates to good population 


Somerville’s trees were 
classified into four groups 
based on diameter size class. 
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maturing 


stability, where younger trees will grow and fill 
in as replacements for mature trees at the end 
of their life cycle. Other population distribu- 
tions that include a higher proportion of ma- 
turing and mature trees would result in higher 
ecosystem service benefits (Morgenroth et al. 
2020). Managing the urban forest to increase the 
proportion of maturing and mature trees would 
require more tree maintenance, additional risk 
assessments, and an increased need to remove 
hazardous and dead or dying trees. 


FINDINGS 


Figure 2.6 compares the diameter size class dis- 
tribution of Somerville’s inventoried tree pop- 
ulation (separated by City-owned and State- 
owned trees), to the ideal distribution proposed 
by Richards (Richards, 1983). The distribution 
of City-owned trees tends towards the ideal, but 
with slightly more trees in the smaller diameter 
size classes (3% more young trees and 13% more 
established trees than the ideal distribution), 
and slightly fewer trees in the larger diameter 
size classes (9% fewer maturing trees and 7% 
fewer mature trees than the ideal distribution). 
Compared to the City-owned trees distribution, 
the distribution of State-owned trees aligns even 
more closely with the ideal distribution. 





mature 


Figure 2.6. Comparison of diameter size class distribution for the inventoried trees to the ideal distribution, 
separated by City-owned (ROW and open spaces) and State-owned populations. 


Percent of Population 


Oo"-8" Q"-17" 


Young Established 


Mi city |) State-owned __ Ideal 





18" -24" >24" 
Maturing Mature 


Diameter Size Class 


DISCUSSION & RECOMMENDATIONS 


One of Somerville’s objectives is to have an ideal 
distribution of trees at the street, park, and city- 
wide levels. Somerville’s public tree population 
has too few maturing and mature trees, which 
indicates that the distribution is skewed. The 
City should promote tree preservation and pro- 
active tree care to ensure the long-term survival 
of the older trees. See Section 3.2: Tree Mainte- 
nance Program and Appendix F for more infor- 
mation on risk assessment and priority main- 
tenance. The City should also support a strong 
planting and maintenance program to ensure 
that young, healthy trees are in place to fill in 
gaps in tree canopy and replace older declining 
trees. Tree planting and tree care will allow the 
distribution to normalize over time. See Section 
3.1: Tree Planting Plan and Appendix E for plant- 
ing suggestions and information on species se- 
lection for planting sites. 


Planting trees is necessary to 
increase canopy cover and replace 
trees lost to natural mortality 
(expected to be 1%-3% per year) 
and other threats (for example, 
invasive pests or impacts from 
weather events such as storms, 
wind, ice, snow, flooding, and 
drought). Planning for the 
replacement of existing trees and 
identifying the best places to 
create new canopy Is critical. 


Tree Inventory Assessment 53 


Tree Condition 


Urban trees grow in extremely challenging con- 
ditions. In addition to withstanding varied en- 
vironmental conditions and pest damage, urban 
trees encounter a variety other factors that can 
impact their health. Many trees are growing in 
small tree wells which limits water and nutrient 
availability, soil compaction and hardscape fea- 
tures can impact root health, vehicles can cause 
damage to trunks and canopies, and branches 
can be excessively pruned for utility, pedestrian, 
or building clearance. Understanding the con- 
dition of a tree provides insight into its current 
health and stability, and is useful in determining 
if corrective management actions to improve vi- 
tality are warranted. 


The condition of individual trees was identified 
based on methods defined by the International 
Society of Arboriculture (ISA). The condition 
assessment considered several factors for each 
tree, including: 


e root characteristics 

e branch structure 

e trunk, canopy, and foliage condition 
e the presence of pests 


The condition of each inventoried tree was rated 
as Good, Fair, Poor, or Dead. The canopy and 
wood condition of each inventoried tree was 
assessed separately, and each tree’s overall con- 
dition was calculated as an average of the two 
scores. Ifa tree's classification landed in-between 
two categories, it was assigned the lower of the 
two categories. 


Comparing the condition of the inventoried tree 
population with relative tree age (or size class 
distribution) can provide insight into the sta- 
bility of the population. Since tree species have 
different lifespans and mature at different diam- 
eters, heights, and crown spreads, actual tree age 
cannot be determined from diameter size class 
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alone. However, general classifications of size can 
be extrapolated into relative age classes. ‘The rela- 
tive age categories are the same as the relative size 
categories described in Diameter Size Class Dis- 
tribution - young, established, maturing, mature. 


FINDINGS 


Figures 2.7 and 2.8 illustrate the general health 
and distribution of trees relative to their condition. 


Most of the inventoried City-owned and State- 
owned trees were recorded to be in Fair or Good 
condition, with a slightly higher percentage of 
City-owned trees in Good condition and a slight- 
ly higher percentage of State-owned trees in Fair 
condition (Figure 2.7). 


The condition rating of trees by size class (relative 
age) indicates growing condition as well as how 
trees were managed over time. Figure 2.8 illus- 
trates that most of the young City-owned trees 
were found to be in Good condition, whereas most 
of the established, maturing, and mature City- 
owned trees were found to be in Fair condition. 
Only City-owned trees (both street trees and open 
space trees) were used in this analysis because the 
City has no jurisdiction over the management of 
State-owned trees. 


DISCUSSION & RECOMMENDATIONS 


The condition of Somervilles inventoried tree 
population is typical for an urban population. The 
data analyses provide the following insight into 
historical maintenance practices and maintenance 
needs: 


e ‘The similar trends in condition for street and 
open space trees reflect both the growing 
conditions and past management practices. In 
Somerville, street trees have historically had 
more maintenance than park trees, while park 
trees are growing in better conditions. These 
differences lead to both groups having a ma- 
jority of trees in Fair condition. 


Figure 2.7. Condition of inventoried trees. e Dead trees and some trees in Poor condition 
Note that due to rounding, the City open spaces category should be removed because of their failed 

Bh ten Meare n ree health; these trees will likely not recover, even 
with increased care. In appropriate areas where 
they will not present a hazard, poor and dead 
trees or stumps can be kept to provide wildlife 
habitat. 
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e The health of younger trees rated in Fair or 
Poor condition may improve over time with 
interventions such as watering, fertilizing and/ 
or mulching, and structural pruning. Pruning 
should follow the standards in ANSI A300 (Part 
1) (ANSI 2008). The City began a “Young Tree 
Training Program” in 2019 to address structural 
pruning needs of the City’s younger trees. 
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¢ Poor condition ratings among mature trees 
were generally due to visible signs of decline 
and stress, including decay, dead limbs, sparse 
branching, or poor structure. These trees will 
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tions, and possible intensive plant health care 
to improve their vigor. Some of these trees are 
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Figure 2.8. Condition of City-owned trees by 


e Implementing a proactive maintenance pro- 
relative age. 


gram that takes a holistic approach to tree 
health will help improve the condition of 
Somerville’s trees. This type of program is based 
on identifying and correcting deficiencies in a 
tree's structure before they become a problem. 
The City’s “Young Tree Training Program” and 
“Parks Tree Health Program’ take a proactive 
maintenance approach. This approach should 
be extended to the ROW and other City-owned 
trees. 
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Program and Section 4.1: Operations Review. 
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Site Observations 





Additional observations were recorded during 
the tree inventory to further describe a tree's 
growing location and/or site conditions. These 
conditions can affect the overall health of a tree 
and/or influence maintenance needs. Site obser- 
vations recorded during the inventory include: 


¢ Root flare (also called trunk flare)-This is 
the lower part of the trunk of a tree, where 
the trunk meets the roots. The presence of a 
root flare indicates that the tree was planted 
at the proper depth and relates to the health 
of structural roots. 


e Girdling root (also called strangling root)- 
This is a root that is growing on top of or 
around another root or the trunk itself. As 
a girdling root grows, it encircles the other 
root or trunk, cutting off the supply of water 
and nutrients to that portion of the tree. 
Thus, a girdling root can impact the health 
and long-term survivability of a tree. 


e Sidewalk condition-The presence or ab- 
sence of new sidewalks around each tree 
was recorded. New sidewalks around a tree 
well may indicate the sidewalk was replaced 
because the tree roots were lifting or crack- 
ing it. In addition, it is possible that some 
roots were cut during sidewalk replacement, 
which could impact tree health, longevity, 
and stability. 


¢ Ground maintenance-The need for mainte- 
nance at the ground level was recommended 
if the area around the tree had a sufficient 
amount of weeds or suckers (small branch 
offshoots around the base of the tree). 
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The tree above has no visible root flare, indicating 
it was planted too deep. 





The tree above has been planted correctly and the 
root flare can clearly be seen. 





This tree has two girdling roots that are wrapping 
themselves around the trunk and other roots. 

As these girdling roots continue to grow they 

will eventually choke off the supply of water and 
nutrients to the rest of the tree, and will cause the 
tree to die. 


FINDINGS 


Root Flare: The majority of the inventoried 
trees in Somerville have a visible root flare (76% 
of City-owned trees, and 94% of State-owned 
trees). Trees that do not have a visible root flare 
were planted to deep or buried by excess soil af- 
ter planting, and are likely to decline and/or have 
shorter lifespans. This is because the root collar 
stays damp, which makes it susceptible to insects 
and disease. Also the rate of oxygen and carbon 
exchange in the roots declines, causing the roots 
to suffocate and decay. Trees that are planted too 
deep are susceptible to having girdling surface 
roots, and these roots can cause canopy decline 
and/or weak spots in the trunk. 


Girdling Root: Girdling roots were observed on 
19% of City-owned trees. Girdling roots can de- 
crease the lifespan of a tree. At the time of the 
inventory, 8% of the City-owned trees that had 
girdling roots were recommended for removal 
(168 trees). 


Girdling roots can result from planting a tree too 
deep, from growing a tree in limited space, or 
from piling mulch up around the trunk of the 
tree (i.e., mulch volcano). In some cases, trees 
that arrive from the nursery have circling roots 
(due to being container grown or balled and 
burlaped) which can become girdling roots. 
These roots should be pruned before the tree is 
planted, or if they are particularly bad the tree 
should be rejected from the nursery. 


Depending on the location and size of the gir- 
dling root, it may be able to be corrected by ei- 
ther moving it or severing it. 


Sidewalk condition: New sidewalks surround- 
ed 20% of City-owned trees. Five percent of the 
City-owned trees with new sidewalk surround- 
ing them were recommended for removal (111 
trees). New sidewalk around a tree may nega- 
tively impact tree health if the installation of the 
sidewalk resulted in roots being crushed or sev- 
ered. Alternatively, new sidewalk around a tree 
could also be beneficial to a tree if it resulted in a 
larger tree well opening. 








Note the color changes of the sidewalk. The lighter 
gray color of the sidewalk is where the sidewalk 
has been replaced. 
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This photograph is a good example of root damage 
that can occur when a sidewalk is replaced. Some 
roots were cut and others were stripped when the 
old sidewalk was removed. This is an issue because 
these critical, anchoring roots have now been 
damaged and may not recover. 
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Table 2.1. Site Observations for City-owned Trees 


Positive, 
Observations Negative, or 
i @ars leaked g 


Visible Root Flare Oo. 8,677 75.6% 
Girdling Root oO. Pea? 19.4% 


Number of Percent of 
Trees City-owned trees 


Sidewalk Condition 

2,32 20.2% 
(New Sidewalk) | @ | 20 | 0am 
Ground Maintenance Needed oO. 1,206 10.5% 





Table 2.2. Site Observations for State-owned Trees 


Positive, 
Observations Negative, or 
Risk Factor 


Visible Root Flare oO. 1,999 94.3% 


Sidewalk Condition 
(New Sidewalk) 


NUT eal ex=)ameyi Percent of 
Trees State-owned trees 


Ground Maintenance Needed 


Total Number of State-owned Trees 
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Ground maintenance: At the time of the inven- 
tory, 10% of the City-owned trees needed to have 
the area around them maintained by pruning off 
suckers or weeding. These weeds and suckers 
can block a sidewalk path, take nutrients away 
from the tree, and can be unsightly. Certain spe- 
cies (e.g. callery pear, linden) are more prone to 
growing suckers. 


A summary of the site observations for City- 
owned trees is presented in Table 2.1 and a sum- 
mary of the site conditions for State-owned trees 
is presented in Table 2.2. 


DISCUSSION & RECOMMENDATIONS 


Site conditions and maintenance can impact a 
tree's health and long-term survival. The follow- 
ing recommendations will help to provide each 
tree with its best chance of success: 


e Ensure trees are planted at correct depth and 
that root flare is visible at the time of plant- 
ing. For those trees that are already in the 
landscape, consider replanting the trees with 
no visible root flare if they are small enough. 
Otherwise, if possible, carefully scrape away 
the soil from around the trunk until the root 
flare is visible. 


e Unless slated for removal, trees noted as hav- 
ing girdling roots should be inspected to de- 
termine if corrective actions are possible and 
warranted. Where indicated, the corrective 
actions should be undertaken. If the girdling 
roots cannot be corrected and tree condition 
worsens, removal may be required. 


e Sidewalk repairs are often necessary to en- 
sure the sidewalks remain accessible. When 
performing sidewalk repair/replacement it is 
important to work around the existing roots, 
particularly the structural roots, instead of 
cutting them. Cutting structural roots not 
only reduces the ability of the tree to acquire 
sufficient water and nutrients, but can also 
cause the tree to become unstable. 


This callery pear needs ground level maintenance 
to remove the suckers growing out of the base of 
the tree. 





e Performing ground level maintenance on 
trees that have numerous suckers growing 
out of their base or which are surrounded 
by excessive weeds can help to increase tree 
vitality while also improving accessibility 
and the tree's appearance. 


e Young trees that were staked or had oth- 
er temporary hardware were noted (398 
City-owned trees). Staking should only be 
installed when necessary to keep trees from 
leaning (windy sites) or to prevent damage 
from pedestrians and/or vandals. Stakes 
should only be attached to trees with a loose, 
flexible material. Installed hardware that has 
been attached to any tree for more than one 
year, and hardware that may no longer be 
needed for its intended purposes, should be 
inspected and removed as appropriate. 
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Infrastructure Conflicts 


In an urban setting, space is limited both above 
and below ground. Trees in this environment 
may conflict with infrastructure such as build- 
ings, sidewalks, and utility wires and pipes, 
which may, in turn, pose risks to public health 
and safety. 


Existing or possible conflicts between trees and 
infrastructure recorded during the inventory in- 
clude: 


¢ Overhead Utilities—The presence of over- 
head utility lines above a tree or planting site 
was noted; it is important to consider these data 
when planning pruning activities and selecting 
tree species for planting. 


¢ Hardscape Damage—Trees can adversely 
impact hardscape, which affects tree root and 
trunk systems, as well as pedestrian accessibil- 
ity. The inventory includes tree-related damage 
that has caused curbs, sidewalks, and other 
hardscape features to lift or crack. 


These data should be used to schedule prun- 
ing and plan repairs to damaged infrastructure. 
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The information about trees conflicting with 
overhead utilities is helpful when working with 
Eversources vegetation management crews. The 
City of Somerville has a good relationship with 
Eversource, and they work together to ensure 
trees are not overly pruned but are still safe and 
remain clear from the powerlines. To limit hard- 
scape damage, trees should be planted in grow- 
ing spaces where adequate above ground and 
below ground space is provided. In urban sites 
this can be difficult as there are many possible 
conflicts, but maximizing the amount of growth 
space and choosing the correct type of tree for 
the available space greatly reduces these issues. 


FINDINGS 


There were 4,269 trees in the complete inven- 
tory with utility lines directly above, or passing 
through, the tree canopy. Of those trees, 729 
were directly touching the lines (Table 2.3). 


There was hardscape damage surrounding 16% 
of the tree population (Table 2.4). Hardscape 
damage included sidewalk slabs that were raised 
1 inch or more and curbing that was pushed out 
1 inch or more. 


LIGHT POLE 





In urban environments, there are 
many potential conflicts between 
trees and other infrastructure. 
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Table 2.3. Trees Conflicts with Overhead Utility Infrastructure 


fete) abil (eas Presence Number of Trees Percent 


Present and Conflicting 5.36% 


Overhead Utilities Present and Not Conflicting 3,540 26.02% 


Not Present 9,355 68.62% 
ort —CsisiYCSCstz0 | 100% 





Table 2.4. Trees and Hardscape Damage 


Conflict Presence I NTUT aa] f=) ae) am Bg=t-3> Percent 


Sidewalk Deflection Greater Than or 2,229 16.38% 





DISCUSSION & RECOMMENDATIONS 


Tree canopy should not interfere with vehicular 
or pedestrian traffic, nor should it rest on build- 
ings or block signs, signals, or lights. Pruning 
to avoid clearance issues and raise tree crowns 
should be completed in accordance with ANSI 
A300 (Part 9) (ANSI, 2011). Minimum clear- 
ance distance guidelines are as follows: 14 feet 
over streets; 8 feet over sidewalks; and 5 feet 
from buildings, signs, signals, or lights. 


Planting small-growing trees within 20 feet of 
overhead utilities, medium-size trees within 20- 
40 feet of overhead utilities, and large-growing 





This Japanese zelkova along Broadway is causing a . 
SiGninGaHRUolifor tiesidewalle trees 40 feet or more from overhead utilities will 


help improve future tree conditions, minimize 
future utility line conflicts, and reduce the costs 
of maintaining trees under utility lines. 


Tree roots can damage hardscape when they 
do not have sufficient space to grow. Damage 
should be fixed readily to ensure the sidewalks 
are accessible, but care should be taken to en- 
sure tree roots are not severed in the process. 
When planting in hardscape such as sidewalks, 
it is important to give the tree enough grow- 
ing room above ground. Guidelines for plant- 
ing trees among hardscape features are as fol- 
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lows: give small-growing trees at least 3-5 feet, 
medium-growing trees at least 6-7 feet, and 
large-growing trees 8 feet or more between hard- 
scape features. In most cases, this will allow for 
the spread of a tree’s trunk taper, root collar, and 
immediate larger-diameter structural roots. For 
more planting recommendations please refer to 
Section 3.1: Tree Planting Plan. 


Growing Space Type 


A trees health and longevity can be influenced 
by the type of space it is growing in and the area 
available for root development. Growing space 
data was collected during the tree inventory, in- 
cluding the type and size of the space. Growing 
space size was recorded as the minimum width 
and length of the available growing space, and 
growing space types were categorized as follows: 


e Island—surrounded by pavement or hard- 
scape (for example, parking lot divider) 


¢ Median—located between opposing lanes of 
traffic 


e Natural Area—areas that do not appear to 
be regularly maintained purposefully 


¢ Open/Restricted—open sites with restricted 
growing space on two or three sides 


e Open/Unrestricted—open sites with unre- 
stricted growing space on at least three sides 


¢ Raised Planter—in an above-grade or ele- 
vated planter 


e Tree Lawn/Parkway—located between the 
street curb and the public sidewalk 


e Unmaintained Area—urban areas that do 
not appear to be regularly maintained 


¢ Well/Pit—growing space that is at grade 
level and surrounded by sidewalk 





FINDINGS 


The most prevalent growing space types among 
all of the trees in the inventory were well/pit 
(63% of trees) and open/restricted (23% of trees) 
(Table 2.5). 


Table 2.5. 
Number of Trees in Each Growing Space Type 


Number of 
Trees 


(eT col il ale ms) of (X= Mm AV, of =) Percent 


[rot ——~| 00 | 00% 


DISCUSSION& RECOMMENDATIONS 


The ultimate size of a tree and how vigorous- 
ly it grows depends on various factors such as 
species, soil quality, and water availability. Trees 
that have more soil available to them tend to 
grow larger and be more robust, so having ap- 
propriate growing space is important. To pro- 
long the useful life of street trees, the minimum 
dimensions of tree wells or tree lawns should be 
3 x 6 feet for small-growing tree species, 3 x 8 
feet for medium-size tree species, and 3 x 10 feet 
for large-growing tree species. The useful life of 
a public tree ends when the cost of maintenance 
exceeds the value contributed by the tree. This 
can be due to increased maintenance required 
by a tree in decline, or it can be due to the costs 
of repairing damage caused by the trees pres- 
ence in a restricted site. 
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This pin oak along Alewife Parkway needs further 
inspection. There is a weak attachment with a 
crack forming. This tree may need to be cabled/ 
braced, or removed. An ISA Certified Arborist 
should perform the additional inspection. 
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Further Inspection & Monitoring 


This data field indicates whether a particular 
tree requires further inspection, such as a Lev- 
el III risk inspection in accordance with ANSI 
A300, Part 9 (ANSI, 2011), or periodic inspec- 
tion due to particular conditions that may cause 
it to be a safety risk and, therefore, hazardous. 
If a tree was noted for further inspection, City 
staff should investigate as soon as possible to de- 
termine corrective actions. The City’s primary 
concern is in removing any hazards to people or 


property. 


FINDINGS 


In the inventory, 1,021 City-owned trees were 
recommended for further inspection. Of these 
trees, 145 were recommended for multi-annual 
checks, 835 for insect/disease monitoring, and 
41 for a Level III assessment (ANSI A300, Part 
9 (ANSI, 2011)). Of the 835 trees recommended 
for insect/disease monitoring 95% of these trees 
are ash trees, and 3% are American elms. 


DISCUSSION & RECOMMENDATIONS 


An ISA Certified Arborist or a Massachusetts 
Certified Arborist should perform additional 
inspections of the trees that need multi-annual 
checks and Level III assessments. If it is deter- 
mined that these trees exceed the threshold for 
acceptable risk, the defective part(s) of the trees 
should be corrected or removed, or the entire 
tree may need to be removed. 


The ash trees and elm trees should be closely 
monitored due to the presence of the invasive 
insect emerald ash borer (EAB) and the fungal 
disease Dutch Elm Disease (DED). Only three 
inventoried ash trees showed possible symptoms 
of EAB at the time of the inventory. These spe- 
cific trees should be monitored closely. If signs 
of EAB manifest, the tree should be removed 
and the site should be inspected for potential 
replacement. See Section 3.3: Invasive Insect and 
Disease Management Strategy for more details 
on the City’s ash tree treatment and monitoring 
program. 


Potential Threats from Pests 


Insects and diseases pose serious threats to tree 
health. Awareness and early diagnosis are es- 
sential to ensuring the health and continuity of 
the City’s street and park trees. Section 3.3: In- 
vasive Insect and Disease Management Strategy 
and Appendix G provide more detailed informa- 
tion about some of the current potential threats 
to Somerville’s trees, including the emerald ash 
borer (EAB). 


Many pests target a single species or an entire 
genus. The inventory data were analyzed to 
provide a general estimate of the percentage of 
trees susceptible to some of the known pests in 
Massachusetts (see Figure 2.9). It is important 
to note that Figure 2.9 only relates to the pub- 
lic trees that were inventoried. Many more trees 
throughout Somerville, including those on pri- 
vate property, may be susceptible to these inva- 
sive pests. 


FINDINGS 


Granulate ambrosia beetle (Xylosandrus crassius- 
culus) and spotted lanternfly (Lycorma delicatu- 
la) pose the biggest potential threats to a large 
percentage of the trees in the complete invento- 
ry (52% and 45%, respectively). These pests have 
not yet been detected in Somerville, but if they 





This white ash tree along Elm Street needs to be 
re-inspected for emerald ash borer (EAB). There is 
a small D-shaped borer hole, which looks similar to 
those created by EAB. The City may want to have a 
tree health specialist inspect this tree. 


were detected, the City could see severe losses in 
its tree population. 


Granulate ambrosia beetles range is typically 
in the Southeast. However, it was found in Or- 
egon and Virginia in 1992, and in Indiana in 
2002 (Cole 2008). With climate change induc- 
ing more stress on trees, and causing hardiness 
zones to change, this pest is a potential threat to 
Somerville’s trees. See Appendix G for more de- 
tails about the Granulate ambrosia beetle. 


Spotted lanternfly (Lycorma delicatula) is an 
invasive insect native to China. It was first dis- 
covered in Pennsylvania in 2014, and has since 
spread into New Jersey, Maryland, Delaware, 
and Virginia. While there are no known infes- 
tations in Massachusetts, this insect has been 
found in multiple counties in neighboring states. 
Spotted lanternfly prefers the host tree-of-heav- 
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Figure 2.9. Potential impact of insect and disease threats to all inventoried trees. Percent of at-risk tree 
population is based on species that are predicted to be susceptible to a given threat. 
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en (Ailanthus altissima), but it feeds on a wide 
range of fruit, ornamental, and woody trees, as 
well as agricultural crops (such as apples, peach- 
es, grapes, and hops). Spotted lanternfly is dis- 
cussed in greater detail in Section 3.3: Invasive 
Insect and Disease Management Strategy. 


Also of particular note is the impact of emerald 
ash borer (EAB) on Somerville’s trees. EAB has 
been recently found in Somerville. One EAB 
beetle was found on a trap in 2018, and 25 EAB 
beetles were found on traps in 2019. Although 
the majority of the 1,034 publicly-owned ash 
trees that were inventoried did not yet show 
signs or symptoms of infestation, once EAB is 
found it spreads quickly. The City’s healthy ash 
trees are being proactively treated with an or- 
ganic insecticide to help protect them from EAB. 
The unknown number of private trees that were 
not part of this inventory may be an additional 
concern. See Appendix G and Section 3.3: Inva- 
sive Insect and Disease Management Strategy for 
more information about EAB and Somerville’s 
ash tree management strategy. 
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DISCUSSION & RECOMMENDATIONS 


Somerville should be aware of the signs and 
symptoms of potential infestations and should 
be prepared to act if a significant threat is ob- 
served in its tree population or in a nearby com- 
munity. An integrated pest management plan 
should be established. The plan should focus 
on identifying and monitoring threats, under- 
standing the economic threshold, selecting the 
correct treatment, properly timing management 
strategies, recordkeeping, and evaluating results. 
Most of this information for key pests is pro- 
vided in Section 3.3: Invasive Insect and Disease 
Management Strategy, including recommenda- 
tions for managing the ash tree population and 
mitigating EAB. 


fk * Tree Inventory Data Conclusions 


he data presented in the 2018 Somerville Tree Inventory is crucial to the 

City’s Urban Forestry Program and to promoting the value of the urban for- 

est among residents and elected officials. For each assessment criterion list- 

ed in the Tree Inventory Assessment, the “Discussion & Recommendations” 
section illuminates the data-based issues and needs that the City should address in 
policies and procedures moving forward. For example: 


Tree inventory data can be used to support necessary priority and proactive tree 
maintenance activities as well as tree planting and preservation initiatives (see 
Section 3: Expand, Preserve & Maintain). 


Species data can guide tree species selection for planting projects with the goals 
of improving species diversity and limiting the introduction of invasive pests and 
diseases. 


Outreach efforts can use the data found here to educate stakeholders on the 
issues that Somerville’s trees face. For example, residents can be informed about 
threats to urban trees (such as granulate ambrosia beetle, emerald ash borer, and 
spotted lanternfly). Various avenues for outreach are described in Section 4.4: 
Public Engagement. 


The inventory data presented here is a valuable tool for proactive, data-based man- 
agement of Somerville’s urban forest and it serves as the basis for the formulation of 
the short-, mid- and long-term goal setting outlined in the Section 5: Action Plan. 
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EXPAND, PRESERVE, AND MAINTAIN 


rees are an important asset providing 

numerous benefits to the inhabitants 

of Somerville (see Section 1: The Im- 

portance of Trees in the City). The City's 
urban forest encompasses a complex network of 
trees, site conditions, and maintenance require- 
ments (see Section 2: Somerville Tree Inventory 
Data). Understanding this system is important 
for proper decision-making regarding species 
selection, tree planting practices, and mainte- 
nance needs. At the same time, the complexity 
of these issues must not deter the goals of pre- 
serving our present day trees, proactively caring 
for our youngest trees, and expanding the urban 
forest in the future. 


Like many cities across the country, Somerville 
faces a number of challenges brought on by ag- 
ing infrastructure combined with continued 
growth and development. Add to this the threat 
of tree loss and the obstacles trees encounter 
when growing in an urban environment, and the 
challenges compound. Moreover, some residents 
view trees negatively because they can present a 
safety hazard to people and property, they some- 
times conflict with utilities, and because of the 
work required to maintain the trees and dispose 
of leaves and other litter. Urban forest managers 
must also consider how the physical constraints 
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of the urban environment impact tree health as 
well as how climate change is influencing the 
survivability of trees. Managing the urban for- 
est is a complex task, in which the recommen- 
dations of experts, the needs of residents, the 
pressures of local economics and politics, the 
concerns for public safety and liability issues, the 
physical aspects of trees, as well as current and 
emerging ecological concerns, and the forces of 
nature and severe weather events must all be si- 
multaneously balanced. 


The City of Somerville must carefully consider 
each specific issue and balance these pressures 
with a local knowledge and an understanding of 
trees and their needs. If a balance is achieved, 
Somerville, with its unique and attractive quali- 
ties as a place to live, will grow stronger and the 
health and safety of its trees and residents will be 
maintained. 


This section of the Urban Forest Management 
Plan provides details and recommendations for 
expanding the tree canopy through tree plant- 
ing, performing maintenance on the City’s tree 
population to encourage tree health and public 
safety, and how to best prepare for current and 
potential issues that the City’s tree may face, like 
pests and storms. 
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Managing the urban forest is a complex task, In 
which the recommendations of experts, the needs 
of residents, the pressures of local economics and 
politics, the concerns for public safety and liability 

issues, the physical aspects of trees, as well as 
current and emerging ecological concerns, and the 

forces of nature and severe weather events must all 
be simultaneously balanced. 





3.1 
Tree Planting Plan 


t present, the Urban Forestry Divi- 
sion aims to increase its planting to 
at least 350 trees per year -- a 16% 
increase from recent years. Based on 
current staffing levels, the goal of 350 trees per 
year is ambitious, yet realistic (see Section 4.1: 
Operations Review), and would require only 
a modest increase in funding (see Section 4.2: 
Funding Analysis). While achieving this goal 
would result planting more trees per year than 
the Urban Forestry Division has planted in 9 of 
the last 10 years (Figure 3.1), it is important to 
note that increasing the capacity to plant even 
more trees in the future would be a crucial way 
to increase canopy in the long term. 
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Historically, additional trees have been plant- 
ed on City property through park renovation 
and construction projects, capital improvement 
projects, and streetscape projects (Figure 3.1). 
The City expects to continue planting additional 
trees throughout the city through these types of 
projects, and these trees would be counted above 
and beyond the 350 trees per year goal for the 
Urban Forestry Division. 
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Figure 3.1. Number of trees planted on City-owned property between 2010 and 2020. 
The amount of planting in 2020 was lower than expected because of the COVID-19 pandemic. 
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Developing an Effective Public Tree 
Planting Program 


An effective tree planting program address three 
main questions: where to plant, what to plant, 
and how to plant? It is important to develop an 
overall planting strategy where the initial plant- 
ing efforts are concentrated on streets and areas 
with the greatest need for improvement. Tree 
species and planting location designations are 
significant components of a municipal tree care 
program because of the long-term impact of 
these decisions. 


Success of a continuing tree planting program 
will be judged by the health of the trees after 
planting and the amount of money spent on 
planting and maintaining the new trees. With 
a small amount of planning, healthy trees with 
greater life expectancy can be established with 
minimal up-front investment and relatively mi- 
nor maintenance costs. 


This Tree Planting Plan provides guidelines for 
the implementation of an organized and com- 
prehensive tree planting strategy that results in 
the prioritization of tree planting locations and 
the expansion of Somerville’s urban tree canopy. 
Information on suitable planting locations in the 
City is provided, along with general recommen- 
dations on choosing suitable trees for each site. 
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The scope of this Tree Planting Plan includes: 


e Where to plant: Provides a brief description 
of the type of currently available planting 
sites in the City, as well as a prioritization 
of planting areas throughout the City based 
on current canopy cover and other environ- 
mental and demographic parameters. 


e What to plant: Recommendations for 
making practical decisions in species selec- 
tion related to species diversity, site restric- 
tions, and functionality of the urban forest. 


How to plant: Recommendations for tree 
planting strategies in order to maximize 
investments in the purchasing, planting, 
and maintenance of new trees by meeting 
industry standards (such as ANSI, and the 
Society of Municipal Arborists). 


e Tree care after planting: Recommendations 
for how to care for newly planted trees to 
improve tree health and longevity. 


Many of the key elements for a successful 
tree-planting program described below are 
based upon the exceptional reference, Princi- 
ples and Practice of Planting Trees and Shrubs by 
Gary Watson and E. B. Himelick (1997). 


Where to Plant 


There are numerous opportunities to plant more 
trees on public property in the City of Somerville. 
Historically, the locations of new tree plantings 
on City-owned rights-of-way in Somerville have 
been based on constituent requests (e.g. 311), the 
replacement of dead or dying trees (where feasi- 
ble), and project-specific plantings (e.g. streets- 
cape improvement projects). With the 2018 tree 
inventory, City officials now also know the ex- 
act location of additional planting sites that are 
available throughout the city. Moreover, the de- 
velopment of a prioritization scheme based on 
canopy data allows the City to begin significant 
tree planting efforts in high priority areas of the 
City. 


CURRENTLY AVAILABLE PLANTING 
SITES 


Somerville's 2018 public tree inventory (see Sec- 
tion 2: Somervilles Tree Inventory Data) iden- 
tified a total of 567 currently available plant- 
ing sites along the City-owned rights-of-way 
(ROW). Sites designated as currently available 
planting sites included open tree wells with no 
trees in them, locations that recently had a tree 
but where the tree was removed and paved over 
with asphalt, and other locations that were cur- 
rently open and not yet planted but which had 
an appropriate amount of open space (e.g. in a 
tree lawn or naturalized area, median, island, 
etc.). 


Stocking 


Somerville 2018 tree inventory shows the City's 
potential street tree population is 9,985 trees, 
which includes 9,313 existing trees (93%), 567 
vacant planting sites (6%) and 105 stumps (1%) 
(see Section 2: Somerville’ Tree Inventory Data). 
Based on these inventory values, the City of 
Somervilles ROW is 93% stocked. “Stocking” is 
a traditional forestry term used to measure the 
density and distribution of trees. In this case 
it means that, of the total number of available 
planting sites identified in the tree inventory 
along the public ROW, 93% currently have a 
tree present. Note that this value only considers 
the currently available planting areas along the 
street ROW, and not impervious surfaces that 
could become planting locations. Moreover, this 
value does not incorporate potential planting lo- 
cations in parks or other civic spaces. 


Of the 9,313 existing ROW trees in the inven- 
tory, 864 trees were recommended for remov- 
al (see Section 3.2 Tree Maintenance Program). 
These recommended removals represent a fu- 
ture increase in total number of potential plant- 
ing sites. An important benchmark in main- 
taining a sustainable urban forest is to keep it at 
least 90% stocked, such that no more than 10% 
of the existing planting sites remain vacant. The 
City should make every effort to budget for tree 
planting in the future to maintain the urban for- 
est at least 90% stocked and to continue increas- 
ing its canopy. 


3.1 Tree Planting Plan 73 


Full Stocking Potential 


Full tree stocking can be an elusive goal, since 
mortality of young and old trees continually 
make more planting sites available. Neverthe- 
less, working toward full stocking can help make 
other less glamorous aspects of urban forestry, 
such as tree removals, more palatable. 


With a current stocking level of 93%, the City is 
well on its way towards achieving full tree stock- 
ing of the currently available planting sites. ‘This 
means that the City is in a position to seek out 
new areas that would be appropriate for planting, 
both by turning previously impervious surfaces 
into pervious planting areas, and by planting in 
areas that were not identified in the tree inven- 
tory process. The Urban Forestry Division often 
creates new tree wells to plant trees (which also 
increases number of available planting sites), 
many of which are driven by resident requests. 
A full tree stocking program would be proactive, 
and would involve plantings beyond those re- 
quested by homeowners. High priority planting 
areas are identified in the canopy analysis below. 


With a total of 567 vacant sites, the City would 
reach its full stocking potential in under two 
years following the desired planting schedule of 
350 trees per year. This estimate assumes that no 
trees are removed, no new streets or tree wells 
are added, and all of the new plantings survive. 
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A more accurate formula for determining the 
planting rate to reach full stocking comes from 
the textbook Urban Forestry: Planning and Man- 
aging Urban Greenspaces by Robert W. Miller 
(1997) and is written as: 


N=R+(C/G) 
S 


Where: 

N = number of trees to be planted annually 

R = number of trees to be removed annually 
V = existing vacant sites 

G = years remaining to achieve full stocking 


S = assumed planting survival rate 


For example, Somerville has 567 available 
planting sites scattered throughout its existing 
ROW. Assuming that 145 trees per year will be 
removed (this number is based on the average 
number of Priority Maintenance Removals in 
Years | through 6 of the program as demonstrat- 
ed in Section 3.2 Tree Maintenance Program) 
and the planting survival rate over that period 
is 80% (Miller, 1997), the City could achieve full 
stocking in less than 5 years if it follows its cur- 
rent planting plan of 350 trees per year: 


N = 145 + (567/5) = 322 trees/year 
0.80 


It should be noted that not all trees removed can 
be replaced in the same location due to utility/ 
space conflicts. In these instances a new planting 
location will need to be chosen for a tree. 


PRIORITIZED PLANTING LOCATIONS 
BASED ON TREE CANOPY DATA 


Planting locations throughout the city were iden- 
tified and prioritized as part of the urban tree 
canopy analysis (Section 1.1: Somervilles Tree 
Canopy). Potential planting locations included 
all viable areas of the City that were classified as 
grass/open space and bare ground in the urban 
tree canopy analysis (Appendix A). All potential 
planting sites were not treated equally as some 
sites were considered to be more suitable than 
others. To identify and prioritize planting po- 
tential, an analysis was performed that included 
various environmental and demographic vari- 
ables, including proximity to hardscape, can- 
opy fragmentation, floodplain proximity, soil 
permeability, slope, soil erosion factor (K-fac- 
tor), urban heat island index, and proximity to 
bus routes and bike lanes. In addition, planting 
potential was prioritized in Environmental Jus- 










Figure 3.2. Priority planting 
locations in Somerville based 
on canopy analysis. 
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tice areas (which include parameters of income, 
minority populations and English language iso- 
lation) and where there are vulnerable popula- 
tions (elderly housing, schools, child care and 
medical centers). For more details on how the 
analysis was performed, see Appendix A. 


A priority level ranging from Very Low to Very 
High was assigned to each of the potential plant- 
ing locations (Figure 3.2). While available plant- 
ing sites may ultimately be planted over the next 
several decades, the trees that are planted in the 
next several years should be planned for areas in 
most need, and where they will provide the most 
benefits and return on investment. Note that this 
planting location analysis covered the entire city, 
regardless of property ownership. Many of the 
high-priority planting locations are on Private- 
ly-owned or State-owned land. The City should 
encourage tree planting in these areas while also 
spearheading planting on City-owned land. 
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Figure 3.3. Tree planting parameters for new trees in existing sidewalks in Somerville. 


TREE PLANTING PARAMETERS 


Trees are an important part of City, but they 
must coexist with various other aspects of the 
built environment. To provide ample space for 
a growing tree while also maintaining public 
safety and protecting other City infrastructure, 
the City uses the following minimum guidelines 
when choosing new planting locations: 


e New tree wells in existing sidewalks provide 
a minimum of 18 square feet of open soil 
(ex. a 3’ x6 tree well). 


e New tree wells in new sidewalks must 
provide a minimum of 36 square feet of 
open soil (ex. a 6’ x 6 tree well), and at least 
1,000 gross cubic feet of soil value space for 
each tree, providing any soil volume under 
paved surfaces through suspended pave- 
ments or structural cells (Somerville Zoning 
Ordinance 2019). 
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e To reduce infrastructure conflicts and 
maintain visibility and access to important 
public safety features, trees must be planted a 
minimum of: 


- 20 feet away from any intersection, 
crosswalk, or stop sign; 


- 5 feet away from any fire hydrant or utility 
pole; 


- 10 feet from any streetlight; 
- 3 feet from any driveway or walkway; and 
- 1 foot away from any underground utilities 


(ex. gas and water). 


The width of the sidewalk must also be taken 
into account, as per American with Disabili- 
ties Act (ADA) regulations a 3 foot sidewalk 
with must remain. 


Trees must be spaced out in such a way 

that they have room to grow. Small trees 

are spaced at least 15 feet on center (i.e., 
measured trunk to trunk), medium trees are 
spaced 25-30 feet on center, and large trees 
are spaced 40 feet on center. 


These guidelines are summarized in Figure 3.3. 


TREE PLANTING DESIGNS 


Tree plantings greatly add to the aesthetic appeal 
of neighborhoods, historic districts, commercial 
areas, and industrial areas alike. The impact of 
new tree plantings is bolstered when specific de- 
sign considerations are taken into account. 


Planting in business districts is useful to increase 
the beauty and attractiveness of those areas. Re- 
search has shown that people pay more for prod- 
ucts in landscaped business districts, and that 
people feel the quality of products is better in 
business districts with trees (Wolf 1998a, 1998b, 
1999, and 2003). Although the way people shop 
has changed with the use of cell phones, tree se- 
lection for business and shopping areas should 
consider the benefit of shoppers being able to 
view storefronts, as well as the need to provide 
shade, safe passage, and clean sidewalks for vis- 
itors. Tree canopies should be open, as in Nyssa 
sylvatica (black tupelo), and the branching hab- 
it must be high enough to allow pedestrians to 
walk comfortably beneath the trees. Other op- 
tions are tall, narrow, upright growing (fastigi- 
ate) species, such as Regal Prince Oak (Quercus 
x warei Long’). These trees provide beauty, a 
look of uniformity, and a formal appearance to 
the shopping district. 


Tree plantings in residential areas can be se- 
lected to complement the existing types of trees 
growing on each street and block (such as large 
growth-habit trees or flowering tree species) or 
can be selected to begin to develop a uniform 
look for a given street. It is important to keep 
species diversity in mind when developing any 
type of tree planting design. Often, in older 
neighborhoods, one side of the street has utili- 
ty lines, which precludes the use of large trees. 
The primary aesthetic role that street tree plant- 
ings can play in a residential neighborhood is 
to visually link individual homes into a unified 
landscape. It is this unified quality that makes 
older neighborhoods with large, mature trees so 
attractive in many communities. Either formal 
or informal planting schemes are appropriate for 
neighborhood streets. In most instances, medi- 


um or large trees, spaced so that their canopies 
overlap, are desirable. 


In locations where a tree may not be appropriate 
to plant, other types of vegetation can be consid- 
ered, such as vegetative walls, vines, and support 
structures that offer alternative vertical green 
space. A better functioning ecosystem will also 
include native meadows and understory plants. 


What to Plant 


The City must determine which tree species will 
be planted in each specific site. The phrase “right 
tree, right place” is the most important concept 
in planting. Many factors must be considered 
in choosing a species for a site that maximizes 
the health and survivability of the tree, and the 
benefits provided by that tree. Trees in urban 
environments must withstand particularly chal- 
lenging conditions, such as high temperatures, 
drought, flooding, air pollution, soil salt, and 
limited growing space both above and below 
ground. Trees have different characteristics suit- 
able for different landscapes, sites and microcli- 
mates. It is recommended that all characteristics 
be recognized, including, but not limited to, the 
desired function (e.g., seasonal flowering, shade 
canopy, wind resistance), mature size and shape 
for the intended location, soil conditions, root 
structure, maintenance requirements, potential 
pest problems, and survivability in the face of 
climate change. Equally important to selecting 
the right tree is choosing the right spot to plant 
it. Blocking an unsightly view or creating shade 
may be a priority, but it is important to also con- 
sider how a tree may impact existing structures 
and utilities as it grows taller, wider, and deeper. 
For example, if the tree’s canopy, at maturity, will 
reach overhead utility lines, it is best to choose 
another tree or a different location. Taking the 
time to consider location before planting can 
prevent power disturbances and improper utility 
pruning practices. 
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RIGHT TREE, RIGHT PLACE 


Trees in urban environments must withstand particularly challenging conditions, such as high temperatures, 
drought, flooding, air pollution, soil salt, and limited growing space both above and below ground. It is 
recommended that all characteristics be recognized, including, but not limited to: 
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Number of Sites 


Growing space type and size dictates which spe- 
cies are suitable for any given planting site. In 
Somerville's 2018 tree inventory, the length and 
width (measured in feet) of the growing space 
for each of the currently available planting loca- 
tions was recorded, as well as the presence of all 
overhead utility lines (including, but not limit- 
ed to, power, telephone, and cable lines). Of the 
available planting sites, 100 were designated as 
‘large’, meaning that they are suitable for large 
growth habit trees (3° x 10’ or greater grow space 
size and no overhead wires). In addition, there 
were 130 “medium ’ sites (at least 3’ x 8°’ growing 
space and no overhead wires) and 337 “small” 
sites (at least 3° x 6 growing space and/or has 
wires overhead) in the inventory. Regardless of 
the available growing space size, all locations 
with overhead wires present were designated 
as “small” planting sites. Figure 3.4 shows the 
distribution of the vacant planting sites by ap- 
propriate mature tree size. This distribution is 
typical for a dense community like Somerville. 
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Figure 3.4. Potential planting sites along the City- 
owned right-of-way, by size class. 


Historically, there has been some mismatch of 
tree species selection with available planting 
sites in Somerville. There are some large grow- 
ing trees under power lines, and there are some 
small growing trees planted in sites suitable for 
larger trees. Large trees in small spaces can dam- 
age sidewalks and curbs, require severe pruning 
for overhead utility lines and street clearance, 
and often have a much shorter service life due to 
the restricted growing area. Small trees in large 
spaces limit the use of mature shade trees on 
public streets. It is well known that larger grow- 
ing trees provide the most environmental and 
economic benefits, and appropriate areas to plant 
them rarely exist in older, well developed com- 
munities. Proactive planning should be made to 
plant the “right tree, right place” in the vacant 
sites, considering available growing space, pres- 
ence of utilities, and traffic and pedestrian clear- 
ance issues, while obtaining the desired aesthetic 
effects and function of the street tree. Planting 
the proper type of tree for each planting area will 
result in a more effective, healthy, and attractive 
urban forest. 


TREE SPECIES DIVERSITY 


At the scale of the entire urban forest, species 
diversity in new plantings should be of major 
importance. Planting a variety of species can de- 
crease the impact of species-specific pests and 
diseases by limiting the number of susceptible 
trees in a population. Moreover, planting a wide 
variety of tree species can help limit the impacts 
from physical events, as different tree species re- 
act differently to stress. Species diversity helps 
withstand urban forest impacts from drought, 
ice, flooding, strong storms, and wind. 


As stated in Section 2: Somervilles Tree Invento- 
ry Data, Norway maple accounts for 14% and 
callery pear and red maple each account for 10% 
of Somerville’s total public tree population. The 
dangers of planting monocultures have proven to 
be devastating. One of Somerville’s goals should 
be to increase species diversity throughout the 
City, such that no species represents more than 
10% and that no one genus comprises more than 
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20% of the population. Consideration should be 
given to large trees that provide shade, are aes- 
thetically pleasing, and provide food or habitat 
for native insects and wildlife. Although the City 
should consider focusing efforts on planting 
species that are native to the region, particular- 
ly in the face of climate change, the wider effort 
should focus on urban-tolerant and/or wind-re- 
sistant species, regardless of origin. See Appen- 
dix D for species recommendations. 


TREE SPECIES SELECTION 


Somerville is located in Zone 6b of the USDA 
Hardiness Zone Map. This zone identifies a 
climatic region where the average annual min- 
imum temperature is between -5° and 0° F 
precipitation averages 48 inches per year, and 
the growing season lasts approximately 160 
days. Tree species selected for planting in the 
city should be an appropriate mix of native and 
non-native tree species for this zone. 


Matching a species to its favored climatic and 
soil conditions is the most important task when 
planning for a maintainable and survivable land- 
scape. Plants that are well matched to their envi- 
ronmental conditions are much more likely to 
resist pathogens, insect pests, and severe storm 
damage and will therefore require less mainte- 
nance overall and be more likely to survive. 


In addition to considering site characteristics 
(such as climate, precipitation, native vegeta- 
tion, availability of space) and soil character- 
istics (such as soil texture, structure, drainage, 
pH, water availability, and road salt), specific 
physical tree features must also be scrutinized 
to ensure public safety. Some considerations for 
street trees are the amount of litter dropped by 
mature trees, the maintenance required, and 
public acceptance. For example, some species, 
such as Salix spp. (willow) and Acer sacchari- 
num (silver maple) have weak wood and typical- 
ly drop many small branches during a growing 
season. They are also prone to dropping larger 
branches, which can be a safety hazard. Other 
species, such as Liquidambar styraciflua (Amer- 
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ican sweetgum), drop high volumes of fruits. 
Similarly, female trees of Magnolia grandiflora 
(southern magnolia) or Ginkgo biloba produce 
large or offensive fruits. A few species of trees, 
including Crataegus spp. (hawthorn) and Maclu- 
ra pomifera (osage orange), may have substantial 
thorns and should be avoided in high-traffic ar- 
eas. Tree form and mature tree height are also 
important considerations in tree selection. For 
example, only short-statured trees should be 
planted under powerlines to avoid utility con- 
flicts. Trees with low branching habits should 
be avoided along streets and in high traffic areas 
to avoid conflicts with pedestrians and vehicles. 
Trees with wide canopies should not be planted 
too close to buildings or other structures. 


In the face of climate change, plummeting in- 
sect populations, and mass extinctions, the City 
should focus efforts on planting species indige- 
nous to New England and other areas of the East 
Coast. Species that are native to the coastal New 
England climate have evolved in environmental 
conditions that resemble our urban environ- 
ment, and may be good candidates for planting. 
Planting species that are native to the region 
whenever possible will provide additional ben- 
efits to the ecosystem at large. 


Above all, given the tough growing conditions 
in an urban environment, tree species should 
be selected for their durability and low mainte- 
nance requirements. These attributes are highly 
dependent on site characteristics as well as spe- 
cies characteristics. 


Refer to Appendix D for specific tree species 
and cultivars suitable for planting in Somerville. 
This Suggested Tree Species list is meant to be 
a guideline for selecting which species to plant 
during future street tree plantings. The list con- 
siders maintenance requirements, adaptability 
to specific planting sites, and suitability to the 
restrictive conditions of the urban environment, 
among others. The suggested species have been 
categorized by mature height classes (small, me- 
dium, and large) that match the potential plant- 
ing site size designations. [The size of the site 
refers to the mature size of a tree suitable to be 





planted in that particular site.] Selecting trees 
from this list will help to ensure that appropri- 
ately sized trees are planted in sites suitable to 
sustain the trees natural habit. The list also in- 
cludes details on which species are native to New 
England. A select number of species in this list 
are not recommended for planting along streets, 
but which are appropriate for planting in parks 
and public spaces. 


How to Plant 


The steps taken to properly plant trees must con- 
tinue to be clearly outlined for City crews and/or 
contractors performing the work. Planting over- 
sight and/or post planting inspections must con- 
tinue to be performed to ensure that the work 
meets the guidelines set forth by the City. 


The tree planting methodology outlined below 
follows industry standards and best practices, in- 
cluding the American National Standards Insti- 
tute (ANSI) Z60.1-2014 American Standard for 
Nursery Stock, and the American National Stan- 
dards Institute (ANSI): Standard A300. Standard 
Practices for Tree, Shrub and other Woody Plant 
Maintenance. See Appendix E for the complete 
set of technical specifications that are included 
in the City’s planting contracts. 


CHOOSING HEALTHY PLANTING 
STOCK 


Trees in Massachusetts are largely available as 
balled and burlapped (B&B) stock. It is import- 
ant to inspect and select trees from the nursery 
(when possible), and to check their status upon 
delivery to ensure that they are healthy and able 
to survive during the initial shock of planting. 
Trees with the following symptoms should be re- 
jected: trees with circling or girdling roots; trees 
with an unhealthy appearance or weak, poorly 
formed, scarred, or cracked trunks or branches; 
trees with double leaders or with branches clus- 
tered together on the trunk; trees with leaves of 
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abnormal size or unexplained yellowing (pos- 
sible indication of a health problem), and trees 
with insects, disease symptoms or signs, or me- 
chanical damage. 


HANDLE TREES WITH CARE 


Trees are living organisms and are perishable. 
Protect trees from damage during transport 
and when loading and unloading. Use care not 
to break branches, and do not lift trees by the 
trunk. 


If trees are stored prior to planting, keep the 
roots moist. 


SITE PREPARATIONS 


Some existing tree wells are too small for an ideal 
growth space for a tree, and need to be expanded 
to provide a sufficient area of open soil. The size 
of the available growth space is a major factor in 
determining what size tree can be planted (large, 
medium, or small). 


The tree-planting hole should be relatively shal- 
low (typically slightly less deep than the height 
of the root ball) and quite wide (ideally three 
times the diameter of the root ball). This will en- 
sure the soil is properly aerated and decompact- 
ed prior to planting. Care should be taken not 
to excavate the planting hole too deep in order 
to ensure that the root collar of the new tree is 
at the same level or slightly higher than the sur- 
rounding soil grade. 


Once the soil is loosened, it should be backfilled 
with native soil (i.e. the same soil that was exca- 
vated) to the proper root ball depth. In some in- 
stances the site may require additional soil, how- 
ever native soil is preferred due to new/different 
soil creating a pot-effect (when different soils are 
next to each other, water tends to stay in one of 
them and not the other). 


In most situations, it is not recommended to add 
soil amendments to the soil in the planting hole 





as this can lead to severe differences between 
texture and structure of soils inside the planting 
hole and the surrounding soil. Such differences 
can lead to water being wicked away from or ac- 
cumulating in the planting hole. However, if the 
native soil is undesirable, soil amendments can 
be added as appropriate for local conditions. 


TREE PLANTING 


One of the most important facets of prop- 
er planting is making sure the tree is placed at 
the correct height in the soil. The root flare of 
the tree should be place at grade or even 1 inch 
above grade. This ensures that the structural 
roots are near the top of the soil. The root flare of 
many trees gets buried in the nursery. Thus it is 
essential that, prior to planting, any excess soil is 
removed from the top of the root ball to expose 
the root flare. At the time of planting, the entire 
wire basket and at least 2/3 of the burlap on B&B 
trees should be removed. Any remaining burlap 
must be biodegradable. 


When backfilling the soil around the root ball, 
gently tamp and add water to reduce large air 
pockets and ensure a consistent medium of soil, 


oxygen, and water. 


After planting, the soil should be thoroughly 
soaked. The tree should be watered with at least 
20 gallons of water (10 gallons per inch caliper) 
at least two times per week for 30 days after 
planting, and then one time per week for the re- 
maining portion of the growing season. 


Staking of the tree should only be done when 
necessary to keep the tree from leaning (windy 
sites) or to prevent damage from pedestrians 
and/or vandals. Stakes should only be attached 
to the tree with a loose, flexible material, and all 
staking materials must be removed within one 
growing season. 


TREE MULCHING/ GROUND COVER: 


A thin layer of coarse mulch should be applied to 
the surface of the soil around each newly planted 
tree. Mulch should never be piled up around the 
root collar (i.e. in mulch “volcanoes”), but rather 
should be pulled away from the root collar (i.e. in 
mulch “donuts”) (Figure 3.5). Mulch that buries 
the root collar provides shelter for insects, fungi, 
and mammals that could damage the tree, and 





Do NOT add a “volcano” of mulch 
around the trunk. 


DO add 2-3 inches of mulch, but 
keep it away from the trunk. 


Figure 3.5. Improper mulching (mulch volcano) vs. proper mulching Cmulch donut). 


84 Section 3: Expand, Preserve, and Maintain 


also encourages the growth of adventitious roots 
which can eventually turn into girdling roots. 


Mulch should be applied to an area three times 
the diameter of the root ball to a depth of 2-3 
inches (with no mulch applied within 1-3 inches 
of the trunk). Mulch not only suppresses com- 
petition from grass and weeds, but also provides 
a zone where mowing is not needed, thereby 
keeping mowers and string trimmers safely away 
from tree trunks (thus preventing mechanical 
damage). Mulch also helps to hold moisture in 
the surface of the soil where most of the feeder 
roots are to be established. 


As an alternative to bark mulch, the City may 
consider planting short, spreading, perennial 
groundcovers in some locations. These plants, 
sometimes referred to as “green mulch’ or “liv- 
ing mulch’, provide many of the same benefits 
as bark mulch, while also providing food and 
habitat for pollinating insects and other wildlife. 
Some initial investment (in both time and mon- 
ey) would be required to purchase and maintain 
these plants, so this may not be a viable alterna- 
tive for all locations. 


TREE FERTILIZATION 


Any fertilization process should not be thought 
of as “feeding” or “energizing” the plant; instead, 
arboricultural fertilizers should be understood 
as essentially replacing soil elements or minerals 
that are lacking or in short supply for a variety of 
reasons. Soil pH is also an important consider- 
ation. Nutrients may be in adequate supply, but 
be unavailable for uptake by the tree because of 
extreme high or low pH conditions. Application 
of fertilizer may not improve the situation until 
measures are taken to alter pH levels or to re- 
place the plant with a species better suited for 
the existing soil conditions. 


To account for the urban soil conditions in 
Somerville a slow release fertilizer is typically 
used at the time of planting to help with trans- 


plant shock, and to increase nutrients of the soil 
in the tree well. Slow-release fertilizers applied 
in autumn will help root growth and will still be 
available the following spring. At the beginning 
of the second growing season, fertilizers can be 
applied to the root zone. Nitrogen is usually the 
limiting nutrient for plant growth. Soil analysis, 
particularly when combined with a foliar anal- 
ysis, can determine when other elements are in 
short supply. The soil analysis should only be 
reserved for sites that continue to have tree de- 
cline, as the process to include all sites would be 
costly. 


Alternative soil amendments should be consid- 
ered and applied as needed. For example, if the 
soil is lacking organic matter, adding a 1-2” lay- 
er of compost under the mulch layer would in- 
crease the organic matter content, which would 
improve water retention and infiltration, reduce 
compaction, and increase soil fertility. 


TREE PRUNING 


At the time of planting, the only pruning that 
should be done is the removal of broken or dead 
branches. 
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Tree Care after Planting 


A systematic program of proactive maintenance, 
specifically designed for newly planted trees, is 
necessary to provide them with the greatest 
chance of long-term survival. 


Activities such as watering, mulch application, 
removal of staking materials, and inspections 
should be adopted to ensure that proper care is 
taken to protect the investment of a tree planting 
program and the trees themselves. 


Somervilles current planting contracts include 
watering (weekly during the summer months) 
and other maintenance activities for a period of 
two-years after planting (see Appendix E for de- 
tails). Watering is provided by 20 gallon green 
irrigation bag (“gator bags”), which are placed 
on the tree stakes to reduce the potential for 
bark rot and sun scald. 


In addition, all new trees planted in accordance 
with this Tree Planting Plan should be pruned 3 
years after planting and added to the Young Tree 
Training cycle (Section 3.2 Tree Maintenance 
Plan). 


Educating the community on basic tree care is 
a good way to promote the City’s urban forestry 
program and encourage tree planting on private 
property. The City should encourage residents to 
water trees on the ROW adjacent to their homes 
and to reach out to the City if they notice any 
changes in the trees, such as signs or symptoms 
of pests, early fall foliage, or new mechanical or 
vehicle damage. 


Residents should be made aware that certain be- 
haviors can have a long term detrimental impact 
on the health and survival of young trees. For ex- 
ample, locking bikes to trees can cause wounds 
that are difficult to close, and which divert a young 
trees limited resources to wound recovery rather 
than growth. Informational signs can help encour- 
age residents to care for these young trees, and dis- 
courage behavior that may damage trees. 


Summary and Conclusions 


Planting new trees is an important way for 
Somerville to grow the tree canopy over the 
long-term. The City should plant trees in the 
567 currently available planting sites along the 
City-owned rights-of-way (ROW) that were 
identified during the 2018 tree inventory. The 
City should also continue to plant trees in oth- 
er areas of the city, both by continuing to fulfill 
resident requests and by focusing tree planting 
efforts in high priority planting areas identified 
by the canopy analysis. To determine the appro- 
priate species to plant in each location, use the 
“right tree, right place” best practice, taking into 
account species and site characteristics. Species 
diversity, climatic conditions, and public needs 
are also important factors to consider. When 
possible, use native species to elevate ecosys- 
tem functioning. Use best practices to carefully 
plant trees to give them the best chance of suc- 
cess. Proper planting techniques include choos- 
ing quality tree stock, handling trees with care, 
properly preparing the site for a new tree, plant- 
ing trees at the proper depth, and protecting the 
roots and soil with mulch and organic matter 
when necessary. Improve the health and lon- 
gevity of newly planted trees by watering them 
regularly throughout the establishment period, 
replenishing mulch as needed, and adding trees 
to the Young Tree Training pruning cycle. 


Upon hiring its first Urban Forester and Land- 
scape Planner in 2016, the City of Somerville be- 
gan to build a structured tree planting program. 
In the past “right tree, right place” was not always 
considered, and often only 60 or so trees were 
planted each year. Since the City hired an Urban 
Forestry and Landscape Planner, a number of 
changes have been implemented. Planting prac- 
tices within the City of Somerville have greatly 
improved, including careful species selection, 
acquiring quality stock from nurseries, updating 
planting specifications to ensure best practices, 
oversight of contractor plantings, and ensuring 
that newly planted trees are maintained during 
their two-year warranty period. In response to 


scientific literature and industry best practices, 
the City now plants 2-inch caliper trees, which 
are the most appropriate and adaptable sized 
tree to plant as they are small enough to tolerate 
and recover from transplant shock, but are large 
enough to not block pedestrian traffic and can 
handle small amounts of mechanical damage. 


While continuing to develop the planting pro- 
gram, a shift has been made toward making da- 
ta-based decisions. The City now considers the 
factors outlined above when making short and 
long term decisions, including species diversity 
goals (rule of thumb is a maximum of 10% of 
any species and 20% of any genus) and choos- 
ing the proper tree species to complement site 
restrictions to provide the greatest return on the 
investment of planting and caring for new street 
trees. 


The Urban Forestry Program has been greatly 
improved in the last five years, but there is still 
more to be done. With highly qualified staff, 
high-capacity and engaged community advo- 
cates, and the political support and understand- 
ing of the importance of trees, the program can 
now turn towards the long term goals of expand- 
ing the future tree canopy, preserving the exist- 
ing trees and proactively maintaining the newly 
planted trees to give them a chance at health and 
survival in an urban environment. 
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3.2 


Tree Maintenance Program 


hile the preservation and ex- 
pansion of the urban tree can- 
opy are lofty goals, the impor- 
tance of a tree care program to 
achieving these goals cannot be underestimated. 
A comprehensive maintenance program can 
reduce public safety risk and property damage, 
improve the health of the overall urban forest, 
and increase the lifespan and benefits of individ- 
ual trees. A tree maintenance program is an on- 
going process which involves both priority and 
proactive arboricultural practices. 





This tree maintenance program was developed 
to uphold Somerville comprehensive vision 
for preserving its urban forest. This seven-year 
program is based on the tree inventory data (see 


Section 2: Somervilles Tree Inventory Data); the 
program was designed to reduce risk through 
prioritized tree removal and pruning, to im- 
prove tree health and structure through proac- 
tive pruning cycles, and to mitigate removals 
and increase canopy cover through tree plant- 
ing. Work identified in the inventory should be 
completed based on the assigned risk rating. 
However, routinely monitoring the tree popula- 
tion is essential so that other Extreme or High 
Risk trees can be continually identified and sys- 
tematically addressed. While regular pruning 
cycles and tree planting are important, priority 
work (especially for Extreme or High Risk trees) 
must take precedence to ensure that risk is expe- 
diently managed. 
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Priority & Proactive Maintenance 


n this plan, the recommended tree mainte- 
nance work was divided into either ‘priori- 
ty or ‘proactive’ maintenance programs. 


Priority maintenance includes tree re- 
movals and pruning of trees with an assessed 
risk rating of High or Extreme Risk. This work 
should be done first for reasons of public safety. 


Proactive maintenance includes pruning of 
trees with an assessed risk of Moderate or 











Low Risk as well as pruning young trees. Tree 
planting, inspections (for structural integri- 
ty, presence of disease/pests), and community 
outreach are also considered proactive mainte- 
nance. 


Additional information on risk rating and pri- 
ority/proactive maintenance can be found in 
Appendix F. 


¢ Perform tree maintenance immediately to reduce hazards 


¢ Perform tree maintenance immediately to reduce hazards 
e Includes tree removal and pruning 
e Generally high-use areas 
¢ Perform tree maintenance as soon as possible to improve 
MODERATE tree health 
RISK e Includes tree removal and pruning 
e May be high- or low-use areas 


e Perform tree maintenance when convenient to improve 
aesthetics and eliminate nuisance trees and stumps 


¢ Mostly low-use areas but may be high-use areas as well 


ne ¢ Perform tree maintenance when convenient to improve 


aesthetics and eliminate nuisance tree parts 
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structural integrity and develop a strong architecture of 
branches before serious problems develop 





PRIORITY MAINTENANCE 


A. Tree and Stump Removal 


Although tree removal is usually considered a 
last resort, there are circumstances in which re- 
moval is necessary. Trees fail from natural caus- 
es including old age, diseases, insect pest infes- 
tation, and extreme weather events, and from 
physical injury due to vehicles, vandalism, and 
root disturbances. Trees must be removed when 
they present a danger to the public. Additionally, 
trees should be removed when corrective prun- 
ing will not adequately eliminate the hazard or 
when correcting problems would be cost-pro- 
hibitive. Trees that cause obstructions or inter- 
fere with power lines or other infrastructure 
should be removed when their defects cannot 
be corrected through pruning or other main- 
tenance practices. Diseased and nuisance trees 
(invasive trees and trees in poor locations) also 
warrant removal. 


Even though large short-term expenditures may 
be required, it is important to secure the fund- 
ing needed to complete priority tree removals. 


Expedient removal reduces risk and promotes 
public safety. 


In the 2018 tree inventory (see Section 2: Somer- 
villes Tree Inventory Data), 864 (out of 11,484 
total) City-owned trees, and 290 (out of 2,120 
total) State-owned trees were recommended 
for removal. Figure 3.6 and Figure 3.7 present 
the City-owned trees and State-owned trees, re- 
spectively, that were recommended for removal 
by risk rating and diameter size class (diameter 
measured at breast height). 


CITY-OWNED TREE REMOVAL 
FINDINGS CROW and City-owned open spaces) 


¢ The 2018 tree inventory identified 11 High 
Risk, 200 Moderate Risk, and 653 Low Risk 
City-owned trees that are recommended for 
removal. No Extreme Risk trees were identi- 
fied in the inventory. 


e The diameter size classes for the High Risk 
trees ranged from 9 to 30 inches diameter 
at breast height (DBH). These trees should 
be removed immediately based on their 
assigned risk. High Risk removals and High 
Risk pruning can be performed concur- 
rently. 


Figure 3.6. City-owned trees recommended for removal by risk rating and diameter size class. 
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¢ Most of the City-owned Moderate Risk trees 
were smaller than 31 inches DBH. These 
trees should be removed as soon as possible 
after all High Risk removals and prunings 
have been completed. 


e Low Risk trees pose little threat; these trees 
are generally small, dead, invasive, or poorly 
formed trees that need to be removed. 
Eliminating these trees will reduce breeding 
site locations for insects, reduce disease host 
potential, increase the aesthetic value of the 
area, and make new sites available for more 
appropriate species to be planted. Healthy 
trees of an undesirable species or those 
growing in poor locations are also included 
in this category. All Low Risk trees should be 
removed when convenient and after all High 
and Moderate Risk removals and prunings 
have been completed. 


e Of the City-owned trees recommended for 
removal, 32 are ash trees which are suscep- 
tible to Emerald Ash Borer infestation (see 
Section 3.3: Invasive Insects and Disease 
Management Strategy). 


e The inventory also identified 231 stumps 
recommended for removal on City-owned 
land. Almost all of these stumps were larger 
than 5 inches in diameter. Stump removals 
should occur when convenient. 


STATE-OWNED TREE REMOVAL FINDINGS 


e On State-owned land, the inventory identified 1 
High Risk tree, 31 Moderate Risk trees, and 258 
Low Risk trees that are recommended for removal. 
No Extreme Risk trees were identified in the inven- 
tory. 


e The State-owned High Risk tree is approximately 
11 inches diameter at breast height (DBH). This 
tree should be removed immediately based on its 
assigned risk. 


¢ Most State-owned Moderate Risk trees were 
smaller than 31 inches DBH. These trees should 
be removed as soon as possible after all High Risk 
removals and prunings have been completed. 


e As detailed in the City-owned Tree Findings, Low 
Risk trees present little threat to public safety, and 
should be removed when convenient and after all 
High and Moderate Risk removals and prunings 
have been completed. 


e Six (6) of the state-owned trees recommended for 
removal are ash trees that are susceptible to EAB. 


¢ The inventory identified 24 stumps recommended 
for removal on State-owned land. Almost all of 
these stumps were larger than 10 inches in diam- 
eter. Stump removals should occur when conve- 
nient. 


Figure 3.7. State-owned trees recommended for removal by risk rating and diameter size class. 
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B. Tree Pruning 


High and Moderate Risk pruning generally re- 
quires cleaning the canopy of both small and large 
trees to remove defects such as dead, diseased, and/ 
or broken branches that may be present even when 
the rest of the tree is sound. In these cases, pruning 
the branch or branches can correct the problem 
and reduce risk associated with the tree. 


Figure 3.8 and Figure 3.9 present the City-owned 
trees and State-owned trees, respectively, that were 
recommended for pruning by size class. 


CITY-OWNED TREE PRUNING 
FINDINGS crow AND CITY-OWNED OPEN SPACES) 


The inventory identified 8 High Risk, and 325 
Moderate Risk City-owned trees recommended 
for pruning. 


The High Risk trees ranged in diameter from 13 
to 24 inches DBH. Pruning should be performed 
immediately based on assigned risk and may be 
performed concurrently with other High Risk 
removals. Moderate Risk trees ranged in size 
from 7 inches DBH to over 43 inches DBH. 


Most of the City-owned trees (over 10,000) were 
categorized as Low Risk trees recommended 
for pruning. These trees should be included in 
a proactive, routine pruning cycle after all the 
higher risk trees are addressed. 


STATE-OWNED TREE PRUNING 
FINDINGS 


The inventory identified 2 High Risk and 32 
Moderate Risk State-owned trees recommended 
for pruning. Trees with High Risk pruning needs 
were in the 19-24 inches DBH and 43+ inches 
DBH diameter size classes. Trees with moderate 


risk pruning needs ranged from 7 inches DBH 
to over 43 inches DBH. 
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Figure 3.8. High and Moderate Risk trees recommended for pruning by diameter size class 
(City-owned trees only). 
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Figure 3.9. High and Moderate Risk trees recommended for pruning by diameter size class 
(State-owned trees only). 
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BOX 3.1: Why Prune Trees on a Cycle? 


Or many communities, a proactive tree management program is 
considered unfeasible. An on-demand (reactive) response to urgent 
situations is the norm. However, research has shown that a proac- 
tive program that includes a routine pruning cycle will improve the 
overall health of a tree population. For example, Miller and Sylvester (1981) 
examined the frequency of pruning for 40,000 street and boulevard trees 
in Milwaukee, Wisconsin. They found that the health condition of trees de- 
creased as the length of the pruning cycle increased. When pruning was not 
completed for more than 10 years, the average tree condition was 10% lower 
than trees that had been pruned within the last several years. Miller and Syl- 
vester suggested that a pruning cycle of five years is optimal for urban trees. 





Proactive tree maintenance has many advantages over on-demand mainte- 
nance, the most significant of which is reduced risk. In a proactive program, 
trees are regularly assessed and pruned, which helps detect and eliminate 
most defects before they escalate to a hazardous situation with an unac- 
ceptable level of risk. Other advantages of a proactive program include in- 
creased environmental and economic benefits from trees, more predictable 
budgets and projectable workloads, and reduced long-term tree mainte- 
nance costs. Although historically Somerville has not had a proactive main- 
tenance program, one of the goals of this Management Plan is to put forth a 
feasible method of achieving this type of program. 





Figure 3.10. Relationship between average tree condition 
class and the number of years since the most recent 
pruning (adapted from Miller and Sylvester 1981). The light 
green trend line shows that a tree’s condition decreases as 
the length of time between pruning cycles increases. 
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PROACTIVE MAINTENANCE 


Proactive tree maintenance that actively mit- 
igates elevated-risk situations will bolster tree 
health and public safety. These maintenance 
activities include pruning, young tree training, 
tree planting, other types of tree care, and tree 
inspections. 


A. Pruning Cycles 


The goals of pruning cycles are to visit, assess, 
and prune trees on a regular schedule to improve 
health and reduce risk (Box 3.1). Pruning cycles 
should begin after all Extreme and High Risk 
trees are corrected through removal or pruning. 
Due to the long-term benefits of pruning cycles 
(Figure 3.10), these pruning cycles should be 
implemented as soon as possible. To ensure that 
all trees receive the type of pruning they need to 
mature with better structure and lower associat- 
ed risk, two pruning cycles are recommended: 
the young tree training cycle (YTT Cycle) and 
the routine pruning cycle (RP Cycle). The cycles 
differ in the type of pruning, the general age of 


the target tree, and length of time of the cycle. 


The recommended number of trees in the prun- 
ing cycles will need to be continually modified 
to reflect changes in the tree population as trees 
are planted, age, and die. Newly planted trees 
will enter the YTT Cycle once they become es- 
tablished. As young trees reach maturity, they 
will be shifted from the YTT Cycle into the RP 
Cycle. When a tree reaches the end of its useful 
life, it should be removed and eliminated from 
the RP Cycle. 


YOUNG TREE TRAINING CYCLE 


Young Tree Training (YTT) is a type of prun- 
ing performed to improve tree form or struc- 
ture and encourage a wind-resistant urban for- 
est. Younger trees sometimes have poor branch 
structures that can lead to problems as the tree 
ages, including codominant leaders, multiple 
limbs attaching at the same point on the trunk, 
and crossing/interfering limbs. These problems 
can be remedied easily and inexpensively while 
trees are small and immature. If not alleviated 
while trees are young, these potential problems 
can lead to poorly attached branches and/or 
wood decay as the tree ages. As they grow, trees 


Figure 3.11. City-owned trees recommended for the Young Tree Training Cycle by diameter size class. 
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with poor branching can become safety risks 
and create potential liability for Somerville. 


Young tree training consists of correcting struc- 
tural problems though the removal of dead, dy- 
ing, diseased, interfering, conflicting, and weak 
branches, as well as selective trimming to direct 
future branch growth. YTT pruning is also per- 
formed to provide adequate pedestrian and ve- 
hicular clearance, as trees that have insufficient 
clearance are prone to having their branches 
torn or ripped off. 


Trees included in the YTT Cycle generally mea- 
sure less than 8 inches DBH and less than 20 feet 
in height. YTT pruning is relatively inexpensive 
since the work can generally be performed from 
the ground with a pole pruner or pruning shears. 
YTT pruning is species-specific, since many 
trees, such as Betula nigra (river birch), may nat- 
urally have more than one leader. For such trees, 
YTT pruning is performed to develop a strong 
structural architecture of branches so that future 
growth will lead to a healthy, structurally sound 
tree. 


Recommendations for YTT Cycle 


A YTT program would be extremely beneficial 
for the overall health and quality of Somerville's 
urban forest in both the short- and long-term. 
Somerville should implement a three-year YTT 
Cycle that includes all existing young trees. In 
the 2018 inventory, 2,483 City-owned trees were 
identified and recommended for Young Tree 
Training (Figure 3.11). Since the number of ex- 
isting young trees is relatively small, and the ben- 
efit of beginning the YTT Cycle is substantial, an 
average of 828 trees (one-third) can be structur- 
ally pruned each year over 3 years, beginning in 
Year One of the maintenance program. Based on 
this recommendation, Somerville initiated the 
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YTT Cycle in 2020, and completed YTT prun- 
ing for 822 trees. 


In future years, the number of trees in the YTT 
Cycle will be based on tree planting efforts and 
growth rates of young trees. As trees are planted, 
they will need to enter the YTT Cycle after estab- 
lishment. Training pruning should not be done 
immediately after a tree is planted since it is al- 
ready under stress from transplanting and needs 
as much of its leaf canopy as possible in order to 
manufacture food for proper establishment in its 
new site. Only dead or broken branches should 
be removed at the time of planting. Newly plant- 
ed trees should receive their first training prune 
three years following planting and continue on a 
3-year cycle. 


ROUTINE PRUNING CYCLE 


Routine Pruning (RP) involves the pruning of 
established, maturing, and mature trees that 
need canopy cleaning, crown raising, and/or 
crown reducing to remove deadwood and im- 
prove structure. Over time, routine pruning can 
decrease the amount of reactive maintenance re- 
quired and minimize instances of elevated risk, 
thereby providing the basis for a more defensible 
risk management program. Included in this cy- 
cle are Low Risk trees that require pruning and 
pose some risk but for which the tree or the de- 
fect is of smaller size and/or has less potential 
for impacting a target. The defects found within 
these trees can usually be remediated during an 
RP Cycle. 





Routine Pruning Cycle Length 


The length of the RP Cycle is based on the size 
of the tree population and an assumption as to 
a reasonable number of trees to prune per year. 
Generally, the RP Cycle recommended for a tree 
population is five years (Vogt, Hauer and Fisch- 
er, 2015), but may extend to seven years if the 
population is large. On average, based on Davey 
Resource Groups experience with urban forests 
and cities in the United States, a 7 to 10-year 
routine pruning program is an acceptable rota- 
tion time to efficiently sustain an urban forest. 


Recommendations for Routine Pruning 
Cycle 


Based on the current number of trees that re- 
quire routine pruning and the estimated funding 
level, it is recommended that the City establish a 
six-year RP Cycle in which approximately one- 
sixth of the tree population is pruned each year. 
The 2018 tree inventory identified approximate- 
ly 7,600 City-owned trees that should be pruned 
during the RP Cycle. Thus, an average of 1,267 
trees should be pruned each year over the course 
of the six-year cycle. It is recommended that the 
RP Cycle begin in Year Two of this seven-year 
plan, after all High and Moderate Risk trees are 
pruned and the YTT Cycle is underway. 


This six-year RP cycle does not incorporate trees 
that will be planted in the future. As newly plant- 
ed trees are added to the routine maintenance 
cycle, the City should evaluate whether a seven 
or ten year cycle is more realistic. 
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B. Tree Planting 


Tree planting is an important facet of maintain- 
ing and expanding the City’s urban forest. The 
City’s goal is to plant at least 350 trees on pub- 
lic property each year. Planting new trees help 
to mitigate the loss of trees due to necessary re- 
movals. See Section 3.1: Tree Planting Plan for 
more details. 


C. Other Tree Care 


The urban environment is a challenging place for 
trees to grow, and sometimes additional types of 
tree maintenance can help maintain or improve 
tree health. Examples of other types of tree care 
include: 


e Water: Trees need regular watering, partic- 
ularly during the establishment period (first 
2-3 years after planting). Supplemental 
watering may also be needed during periods 
of drought and/or extreme heat. 


Mulch: Applying mulch or other types of 
groundcover suppresses competition from 
grass and weeds, and holds moisture in the 
surface of the soil where most of the feeder 
roots are. Mulch also creates a zone where 
mowing is not needed, thereby keeping 
mowers and string trimmers safely away 
from trees (thus preventing mechanical 
damage to the trunk and roots). 


Protect: Damage to the bark and wood of 
trees creates wounds that compromise the 
long term health of trees, especially when 
they are young. To reduce the potential for 
wounding the bark and wood, make sure 
that bikes are not locked to trees, that signs 
are not posted on trees with nails or tape, 
and that branches are not broken or ripped 
off of the trunk. An educational campaign 
can help inform residents about these 
important tree protections. 


¢ Soil Amendments: Arboricultural fertilizers 
are used to replace soil elements or minerals 
that are lacking or in short supply for a 
variety of reasons. Soil analysis, particularly 
when combined with a foliar analysis, can 
determine if any soil nutrients are in short 


supply. 


¢ Root Pruning: Girdling roots or circling 
roots that have the potential to become 
girdling can decrease the lifespan of a tree. 
Pruning these types of roots can help a tree 
live longer. 


e Soil Decompaction: Decompaction of 
heavily compacted soil can promote tree 
health, as it allows for increased water 
holding capacity and higher oxygen levels. 


¢ Pest management: Pest damage on trees 
should be assessed, and in some cases treat- 
ment may be warranted. For more details 
see Section 3.3: Invasive Insect and Disease 
Management Strategy and Appendix G. 


e Cabling and bracing: Cables and/or braces 
can be installed in trees to reduce stress 
damage from high winds, the weight of ice 
or snow, and heavy foliage. They are used to 
help strengthen weak branches or limbs so 
that they are able to better withstand severe 
weather and to reduce potential risk. 


The City should assess trees and apply these 
types of maintenance as needed. Many of these 
maintenance tasks can be expensive; thus, the 
City may only be able to perform these tasks on 
a limited number of trees. 


D. Inspections 


Inspections are essential to uncovering potential 
problems with trees. They should be performed 
by a qualified arborist who is trained in the art 
and science of planting, caring for, and main- 
taining trees. Arborists are knowledgeable about 
the needs of trees and are trained and equipped 
to provide proper care. In addition to locating 
potential new hazards, inspections are an oppor- 
tunity to look for signs and symptoms of pests 
and diseases. Somerville has a large population 
of trees that are susceptible to pests and diseases, 
such as ash, oak, and maple. 


Trees along the street ROW should be regularly 
inspected and attended to as needed based on 
the inspection findings. Some trees may need 
to be inspected more regularly than others. For 
example, unless already slated for removal, trees 
noted as having Poor wood condition (Section 2: 
Somervilles Tree Inventory Data) should be in- 
spected on a regular basis. In the 2018 invento- 
ry, 1,177 City-owned trees and 276 State-owned 
trees had Poor wood condition ratings. A good 
rule of thumb would be to inspect these trees on 
a yearly basis or after major storm events. Cor- 
rective action should be taken when warranted. 
If their wood condition worsens, tree removal 
may be required. 


When trees need additional or new work, they 


should be added to the maintenance schedule 
and budgeted as appropriate. 
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Table 3.1. Estimated Costs for Somerville’s Seven-Year 





Urban Forestry Maintenance Program (City-owned Trees Only) 
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Table 3.1. Estimated Costs for Somerville’s Seven-Year 
Urban Forestry Maintenance Program (City-owned Trees Only) 


Activity Total Cost haan Cost | # baie Trees lan Cost 
Tree 


Routine Starting in $100,000 ~1267 — OOO —_ — OOO 
Pruning and Year 2 
Monitoring 


Activity Totals) Total(s) | 1267 } $100,000 - OOO | 1267 } $100,000 | OOO 


EE Tree Training — 400 —_ 400 — 350 
Training 

Pruning 

(3-year cyle) 


Activity Totals) Total(s) | $41,400 400 | $41,400 400 | $41,350 350 


Ash Tree Treatment ——— ——s — —— — — —_ 
Treatments* 


Activity Total(s) ~$50-400 $60,000 ~350-400 | $60,000 | ~350-400 | $60,000 


Proactive Work Activity oa 4 OK} ny 0) Tele) ~2,470 yoy Tole) ~2,469 $201,350 
eT clave im Kel t-1(€9) 


New Tree Planting $1,000 $350,000 $350,000 $350,000 
Planting & 
Maintenance 


Planting Activity Total(s) $350,000 kK Joie Mel ele) 50 kK 5-10 Mel ele) 





*The number of Ash Trees that are treated each year varies, as costs are calculated by caliper inch. 
Approximately 350-400 trees are treated each year. 
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# | #of Trees — Trees | Total Cost Cost | # | # of Trees Trees | Total Cost Cost | # | #of Trees | Trees | Total Cost Cost | # | # of Trees Trees | Total Cost Cost 
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$4,181,595 
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Maintenance Schedule 


Utilizing data from the 2018 tree inventory, an 
annual maintenance schedule was developed 
that details the number and type of tasks rec- 
ommended for completion each year over the 
course of 7 years. Budget projections were made 
using industry knowledge and public bid tabula- 
tions, along with estimates for contractor work 
provided by Somerville staff. A complete table of 
estimated costs for Somerville’s seven-year tree 
management program is presented in Table 3.1. 


The schedule provides a framework for complet- 
ing the inventory maintenance recommenda- 
tions over the next seven years. Following this 
schedule can shift tree care activities from an 
on-demand (reactive) system to a more proac- 
tive tree care program. 


To implement the maintenance schedule, the 
City’s tree maintenance budget should be no less 
than $633,140 for the first year of implementa- 
tion, no less than $643,855 for the second year, 
and no less than $551,000 for the final year of 
the maintenance schedule (Table 3.1). Annu- 
al budget funds are needed to ensure that High 
risk trees are remediated and that crucial YTT 
and RP Cycles can begin. An increase in funds 
is needed for the second year of the program in 
order to initiate the RP Cycle. Please refer to Sec- 
tion 4.2: Funding Analysis, for a more through 
discussion of the City’s budget. 


If routing efficiencies and/or contract specifi- 
cations allow for the completion of more tree 
work, or if the schedule requires modification to 
meet budgetary or other needs, then the sched- 
ule should be modified accordingly. Unfore- 
seen situations such as severe weather events 
may arise and change the maintenance needs of 
trees. Should conditions or maintenance needs 
change, budgets and equipment will need to be 
adjusted to meet the new demands. With prop- 
er professional tree care, the safety, health, and 
beauty of the urban forest will improve. 
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Inventory and Plan Updates 


Keeping the tree inventory data and mainte- 
nance plan up to date can streamline work load 
management and lend insight into setting accu- 
rate budgets and staffing levels. Regular updates 
are important so that the City can sustain its 
program and accurately project future program 
and budget needs. Specific recommendations 
include: 


e Conduct inspections of trees after all severe 
weather events. Record changes in tree 
condition, maintenance needs, and risk 
rating in the inventory database. Update 
the tree maintenance schedule and acquire 
the funds needed to promote public safety. 
Schedule and prioritize work based on risk. 


Perform routine inspections of public trees 
as needed. Windshield surveys (inspections 
performed from a vehicle) in line with ANSI 
A300 (Part 9) (ANSI 2011) will help city 
staff stay apprised of changing conditions. 
Update the tree maintenance schedule and 
the budget as needed so that identified tree 
work may be efficiently performed. Schedule 
and prioritize work based on risk. 


If the recommended work cannot be 
completed as suggested in this plan, modify 
maintenance schedules and budgets accord- 


ingly. 


Update the inventory database electronically 
using TreeKeeper® 8.0 or similar computer 
software as work is performed. Add new tree 
work to the schedule when work is identified 
through inspections or resident reports (i.e. 
311 requests). 


Re-inventory the street ROW, and update all 
data fields in seven years, or re-inventory a 
portion of the population (1/7) every year 
over the course of seven years. 


Revise the Tree Maintenance Program after 
seven years when the re-inventory has been 
completed. 


Summary and Recommendations 


A comprehensive tree maintenance program that 
includes priority and proactive maintenance will 
increase the health and vitality of Somerville’s 
urban forest while also making it safer for the 
public. A summary of the recommended main- 
tenance activities are as follows: 


e Remove trees that are recommended 
for removal, focusing first on High and 
Moderate Risk trees. 


e Complete pruning work for trees identified 
as having high and moderate risk pruning 
needs. 


e Ensure that the state performs necessary 
removal and pruning work on state-owned 


High and Moderate Risk trees. 


e Establish a seven-year routine-pruning cycle 
for the City’s tree population. 


¢ Continue the three-year young tree training 
cycle. 


¢ Continue planting as many trees as possible 
to grow the urban forest. 
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5.5 


Invasive Insect and Disease 
Management Strategy 


hroughout the United States, urban 

and community forests are under in- 

creased pressure from exotic and inva- 

sive insects and diseases. Exotic pests 
that arrive from overseas typically have no natu- 
ral predators in their invaded territories and can 
become invasive when trees and shrubs do not 
have appropriate defense mechanisms to fight 
them off. Mortality from these pests and dis- 
eases can range from two weeks, as is the case 
with oak wilt (Ceratocystis fagacearum), to at 
least seven years, as seen with emerald ash borer 
(EAB) (Agrilus planipennis). 


An integral part of tree management is main- 
taining awareness of invasive insects and diseas- 
es in the area and knowing how to best manage 
them. Depending on the tree diversity within 
Somervilles urban forest, an invasive insect in- 
festation or disease has the potential to spread 
quickly and devastate the tree population. 


EAB is the focus of this section as it is currently 
the most damaging and prevalent pest in Somer- 
ville. Because of the increasing severity of dam- 
age to ash species caused by EAB, this section 


provides different management strategies for 
dealing with this pest, including details on how 
to effectively monitor EAB, increase public ed- 
ucation, approach reforestation, and work with 
stakeholders. Additional EAB reference materi- 
als can be found on the City of Somerville’s Ur- 
ban Forestry webpage (www.somervillema.gov/ 
urbanforestry). 


Other potential threats such as Asian long- 
horned beetle (ALB, Anoplophora glabripen- 
nis), spotted lanternfly (SLE, Lycorma delicatu- 
la), and oak wilt (Ceratocystis fagacearum) are 
also discussed in this section, but in less detail. 
These additional pests are a concern as they pose 
real threats to trees across Somerville. A more 
complete list of pests and diseases that may af- 
fect Somerville’s tree population is provided in 
Appendix G. If residents or staff members of 
Somerville notice specific signs and symptoms 
of any type of pest or disease, the tree should be 
inspected and monitored. Early diagnosis of a 
disease/pest is critical and could save thousands 
of trees. 
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Emerald Ash Borer (EAB) 


merald ash borer (Agrilus planipen- 

nis) is a small insect native to Asia. 

In North America, EAB is an invasive 

species that is highly destructive to all 
ash tree species in its introduced range, includ- 
ing all ash species that are native to the United 
States. 


EAB is thought to have been introduced to 
North America in the 1990s, but it was not pos- 
itively identified in this continent until 2002 in 





Canton, Michigan. The presence of EAB has 
been confirmed in 35 states (Figure 3.12). EAB 
has killed at least 50-100 million ash trees in 
the U.S. and threatens another 7.5 billion ash 
trees throughout North America. EAB has 
been identified in Massachusetts—including in 
the greater Boston area—and poses a serious 
threat to the health and condition of ash trees 
in Somerville’ urban forest. See Figure 3.13 
for areas in Massachusetts with known EAB 
infestations. EAB was first positively identified 


Figure 3.12. EAB detections throughout North America as of July 1, 2020 
Map by United States Department of Agriculture, Animal and Plant Health Inspection Service. 
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e Initial county EAB detection 





APPROXIMATE RANGE OF ASH SPECIES INTHE CONTIGUOUS U.S.WITH EAB POSITIVES AND FEDERAL QUARANTINES -- JULY I, 2020 


Cooperative Emerald Ash Borer Project 


ib facts 


-Approximate area of CONUS ash range: 
4693100 km’? 

-Area of U.S. Federal quarantine: 
2269665 km 

-Total area of counties where EAB is present: 

1678425 km* 





Data Source: Date Created: USDA, APHIS, PPQ 
USDA, Forest Service, 7/1/2020 Brighton, MI 
& 


Applied Sci s Tea 
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250 500° These data, and all the information ont tained therein, hay irc eases U.S. Department of Agriculture 
Kibmecs ‘imal and Herat Service (API HI), by its cooperators on APHIS’ behal, for metic 
350 700 government purposes only and is the sole fete of APH, Se full disclaimer: www.aphis.usda.gov/help/map-disclaimer 











Figure 3.13. Massachusetts EAB Detections as of March 2020. 
Map by the Department of Conservation and Recreation, Forest Health Program. 
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in Somerville in the Fall of 2018, with a single 
beetle caught in one of 10 traps that were hung 
around the city. In 2019, 25 beetles were found 
across 7 of the 10 traps. 


The potential damage of EAB rivals that of chest- 
nut blight and Dutch elm disease (see Box 2.1 
in Section 2: Somervilles Tree Inventory Data). 
For perspective, chestnut blight is caused by a 
fungus that was introduced in North America 
around 1900. By 1940, chestnut blight wiped out 
virtually all of the mature American chestnut 


Cora: Re 


trees across the country. Chestnut blight is be- 
lieved to have been imported by chestnut lum- 
ber or through imported chestnut trees. Dutch 
elm disease (DED) is caused by a fungus and is 
spread by the elm bark beetle and transmitted 
underground between roots of infected trees. 
DED was first reported in the United States in 
1928 and was believed to have been introduced 
by imported timber. Since its discovery in the 
United States, it has killed millions of elm trees. 
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EAB adults are approximately 5/8 inches in length 
(photograph credit: Howard Russell, Michigan State 
University, Bugwood.org). 





EAB larvae (photograph credit httos://extension. 
colostate.edu). 





EAB larvae consume the cambium and phloem, 
creating “S’-shaped galleries that effectively girdle 
the tree and eventually cause death within a few 
years. (ohotograph credit: Troy Kimoto, Canadian 
Food Inspection Agency, Bugwood.org). 
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EAB Identification 


The adult EAB beetle is elongate, metallic green 
and 3/8- to 58-inch long. The adult beetle emerg- 
es from late May until early August, feeding on a 
small amount of foliage. The adult females then 
lay eggs on the trunks and branches of ash trees 
and, in roughly a week, the eggs hatch into lar- 
vae, which then bore into the tree. Larvae are 
creamy white in color, can grow up to an inch 
long, and are found underneath the bark of the 
trees. The larvae tunnel and feed on the inner 
bark and phloem, creating winding galleries as 
they feed. This cuts off the flow of the water and 
nutrients to the tree, causing dieback and death. 


EAB can be very difficult to detect. Initial symp- 
toms include yellowing and/or thinning of the 
foliage and longitudinal bark splitting. The en- 
tire canopy may die back, or symptoms may be 
restricted to certain branches. Declining trees 
may sprout epicormic shoots at the tree base or 
on branches. Woodpecker injury (aka “blond- 
ing’ of the bark) is often apparent on branches 
of infested trees, especially in late winter, as they 
feed on the larvae. Removal of bark reveals tis- 
sue callusing and frass-filled serpentine tunnel- 
ing. The “S”-shaped larval feeding tunnels are 
about 1/4 inch in diameter. Tunneling may oc- 
cur from upper branches to the trunk and root 
flare. Adults exit from the trunk and branches in 
a characteristic D-shaped exit hole that is about 
1/8 inch in diameter. The loss of water and nutri- 
ents from the intense larvae tunneling can cause 
trees to lose between 30% and 50% of their can- 
opies during the first year of infestation. Trees 
often die within two years following infestation. 
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These trees contain the D-shaped borer holes created by EAB when the adult beetle exits the tree. 
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This ash tree is experiencing blonding of the bark (from woodpeckers stripping off the outside layers of the 
bark to eat the EAB larvae) and epicormic shoots. Epicormic shoots are a result of dormant buds which are 


simulated to grow due to tree stress. 
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This ash tree is declining from 
EAB infestation. The loss of 
water and nutrients from intense 
larvae tunneling can cause the 
trees to lose between 30% and 


50% of their canopies during 
the first year of infestation 


Photograph courtesy of Elizabeth McKinley, 
Davey Resource Group. 


State and Federal Response 


The Department of Conservation and Recre- 
ation (DCR) is the leading agency responsible 
for control of invasive pests in Massachusetts. 
DCR declared EAB a public nuisance in Mas- 
sachusetts and enacted a quarantine restricting 
the movement of ash trees and non-coniferous 
firewood across state lines (Massachusetts DCR 
Forest Health Program, 2020). 


The United States Department of Agriculture 
Animal and Plant Health Inspection Service 
(USDA-APHIS) is a federal agency that assists 
with regulatory and control action of invasive 
pests. USDA-APHIS and other state and feder- 
al agencies have been actively researching inte- 
grated management control measures, including 
the use of biological controls, developing resis- 
tant ash species, and testing various insecticides. 
Since 2003 scientists have been searching for 
natural enemies of EAB in the wild. This has led 
to the discovery of several parasitoid wasps na- 
tive to China, namely Tetrastichus planipennisi, 
a gregarious larval endoparasitoid, Oobius agri- 
li, a solitary, parthenogenic egg parasitoid, and 
Spathius agrili, a gregarious larval ectoparasitoid 
(USDA Forest Service, 2019). These parasitoid 
wasps have been released in various states (in- 
cluding include Colorado, New York, Indiana, 
Michigan, Minnesota, and Massachusetts) to 
evaluate their potential as a possible biological 


Table 3.2. Ash Tree Condition by Diameter Class Matrix 


control of EAB. The wasps will not eradicate the 
beetle but may be able to help keep EAB popula- 
tions low, particularly in dense stands of ash. De- 
termining the success of these parasitoid wasps 
on being effective biological control agents will 
take many years of research due to the long life 
cycle of ash trees and the large population num- 
bers spread across the country. 


Somerville’s Public Ash Tree 
Population & Management Strategy 
History 


Ash trees are one of the more common genera 
in Somerville; the City could potentially lose up 
to 5% of its tree population due to EAB. Somer- 
ville’s 2018 public tree inventory (see Section 2: 
Somervilles Tree Inventory Data) contains 1036 
ash trees on public property in Somerville, 836 
of which are on City-owned property (rights-of- 
way and open spaces). Of these trees, 32 were 
recommended for removal based on health or 
safety concerns. The majority of the City-owned 
ash trees in the 2018 inventory were rated to 
be in Fair condition (53%), followed by those 
in Good condition (39%), and a significantly 
smaller percentage in Poor or Dead condition 
(8%). Table 3.2 presents the diameter class of 
each ash tree by condition class. Of the 836 City- 
owned ash trees inventoried, 3 were identified 


Diameter Size Class (inches) 
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as having shown potential signs and symptoms 
of EAB, and an additional 16 had signs of other 
boring insects. 


Somerville proactively formed an EAB action 
plan in 2016 when EAB was found in neighbor- 
ing cities. The action plan included: 


¢ Inventorying of all publicly-owned ash trees 
(2016 & 2018). 


e Removing many of the ash trees that were in 
Dead or Poor condition (mostly 2016-2018). 


e Protecting the healthy ash trees in the City 
using an organic insecticide treatment 
(2016-ongoing). 


As infestation of EAB becomes more prevalent 
in Somerville, the City should continue to ex- 
plore strategies for managing EAB that provide 
the most economic benefit and increase public 
safety. 


Somerville’s EAB Management 
Strategy Options 


There are various management strategies for 
dealing with EAB, including doing nothing, re- 
moving and replacing all ash trees, using insecti- 
cides to treat all ash trees, or any combination of 
these strategies. These strategies vary in cost, lev- 
el of effort, and benefits. The number of options 
a community has for dealing with EAB begin to 
decline soon after an infestation occurs. Figure 
3.14 presents a unique tool for deciding viable 
management options for varying levels of EAB 
infestations (risk-benefit relationship). ‘This fig- 
ure is based on a “Do Nothing” strategy (ie. no 
treatments and no removals). About 6 years after 
an infestation occurs, the EAB-related mortality 
of ash trees quickly begins to increase while the 
number of management options quickly begin 
to decrease. 


Figure 3.14: Ash tree mortality begins to increase sharply around 5 years after EAB infestation. The number 
of management options shows an inverse relationship with ash tree mortality. Figure adapted from: Emerald 


Ash University (www.emeraldashborer.info) 
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Considering that EAB was found in Somerville 
in 2018, Somerville’s tree population in 2020 is 
approximated to be at Year Two on the graph 
(Figure 3.14). At this position, the City has time 
to prepare and improve its management options. 
The more time that passes after an infestation 
occurs the more the options for management 
decrease. 


EAB STRATEGY 1: DO NOTHING 


This strategy involves not removing and not 
treating any ash trees (i.e. stopping treatments). 
Do nothing lets EAB run its course while the 
community has no strategy for dealing with EAB 
or its ash trees. This strategy is economical in the 
beginning of an infestation because it doesn't 
cost any money, but it becomes an extreme 
public safety issue within a few years as the ash 
trees begin to die. This strategy would also lead 
to the continued spread of EAB to neighboring 
communities as EAB adults are good fliers. This 
management strategy is NOT recommended. 


EAB STRATEGY 2: REMOVE AND 
REPLACE ALL ASH TREES 


This strategy involves removing and replacing 
all ash trees in the City. This strategy would ben- 
efit public safety from the EAB infestation but 
would have an impact on the City’s budget and 
would immediately reduce the city’s canopy cov- 
er. In order to achieve this strategy and remove 
all of the ash trees in one year or less, the City 
would most likely have to contract out at least 
some of the work. Moreover, removing mature 
ash trees in Good and Fair condition would take 
away all of the valuable benefits that these trees 
provide to the City and would leave some areas 
that have a full canopy of ash with no moder- 
ate- or large-sized trees at all (e.g. some sections 
of Willow Avenue). By increasing public safety, 
this strategy ultimately benefits the City but re- 
quires high upfront cost. Replacing all of these 
ash trees once they have been removed will be 
very important. 


The total approximate cost for this strategy 
would be $1,208,460 (Table 3.3). 


Table 3.3. Estimated Costs Associated with EAB Management Strategies 


Management Strategy 


Management Action 


Total DBH 


(inches) Estimated Cost 


# of Trees 


Do Ne thin 


Strategy 1. Total Estimated Cost 


Remove aa Replace 
All Ash Trees 


Replace trees a $836,000 


Strategy 2. Total Estimated Cost 


$1,208,460 


Treat all of the n 
3a. City-owned ash trees 10,654 $114,960 
Treat All Ash Trees 


Strategy 3a. Total Estimated Cost (every two years) 


$114,960* 


3b. Treat the City-owned ash trees 


Treat All Ash Tree 
Recommended for 
Treatment 


Strategy 3b. Total Estimated Cost (every two years) 


recommended for treatment in 
the 2018 inventory 


$99,730* 


$99,730* 


Combination of Removals 


Strategy 4. Total Estimated Cost 





*Costs recurring every two years 


$538,110 
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Currently the City is using TreeAzin™ 
(an organic insecticide) to treat the 
705 City-owned ash trees that are 
healthy enough to treat. 


This ash tree in Somerville is being treated 
against EAB. Until EAB leaves the area, the 
tree will require treatment every two years. 





EAB STRATEGY 3: TREAT ALL (OR 
MOST) ASH TREES 


Treating all of Somervilles ash trees could re- 
duce the annual mortality rate, stabilize remov- 
als, and would be less expensive than removing 
and replacing all ash trees. The treatment con- 
sists of injecting an insecticide directly into the 
xylem of the ash trees. The xylem is what trans- 
fers nutrients and water throughout the tree, and 
is, unfortunately, what the EAB eats. Treating all 
ash trees would enable these trees to continue 
providing the city with environmental benefits. 


On the other hand, treating all ash trees is not 
an ideal practice because some of the trees even- 
tually become infested with EAB and some are 
less desirable to retain. Ash trees that are treated 
can still become infested with EAB (especially 
unhealthy trees) when they have weakened de- 
fense systems and/or are not effective at taking 
up the chemical treatment. An ash tree with a 
damaged xylem will not transport the insecti- 
cide throughout its system very well, which can 
cause the treatment to fail. Thus, a better prac- 
tice is to only consider treating healthy ash trees. 


Currently the City is using TreeAzin™ (an organ- 
ic insecticide) to treat the 705 City-owned ash 
trees that are healthy enough to treat. These 705 
trees in good and fair condition were recom- 
mended for treatment in the 2018 inventory; the 
remaining 131 City-owned ash trees were not 
recommended for treatment because they were 
not healthy enough to effectively take up treat- 
ment. To be effective, this treatment must be in- 
jected into a tree every two years. It cost approx- 
imately $100,000 every two years to treat these 
705 ash trees. To spread out this cost, the City 
treats half of the ash trees every year, meaning 
that it cost the City approximately $50,000 per 
year (Table 3.3). The City has also been treating 
some of the healthiest trees on State-owned land 
(MassDOT and DCR) to ensure that these trees 
survive for as long as possible. 


The two-year cost for treating all 836 City-owned 
ash trees is approximately $115,000 (equivalent 
to approximately $57,500 every year; Table 3.3). 


EAB STRATEGY 4: COMBINATION OF 
REMOVALS AND TREATMENT 


This strategy is intended to give the City options 
for a combination of removing and treating ash 
trees to stabilize annual removals, annual bud- 
gets, and prolong the life of ash trees in Good 
and Fair condition. This strategy involves re- 
moving ash trees in Dead or Poor condition, and 
trees that provide little benefit and/or have cur- 
rent health problems. Table 3.4 is an EAB ma- 
trix table intended to organize trees that should 
be considered for removal and trees that should 
be considered for treatment. The following sec- 
tions explain why certain ash trees should be 
considered for removal and treatment. 
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Table 3.4. EAB Matrix Table. Trees in the categories highlighted in orange are recommended for removal, 
and those in green are recommended for treatment. Trees in the categories highlighted in yellow should be 


considered for treatment Clow-moderate priority). 


Condition 


Based on the number of trees in the different size 
class and condition categories, Davey Resource 
Group (DRG) makes the following recommen- 
dations: 


557 


TREES FOR REMOVAL 


Trees in the Poor and Dead condition class are 
recommended for removal because they are 
more susceptible to EAB infestation and do not 
take up the treatment well. If these trees are not 
removed, they could pose a public safety issue in 
the future. A total of 73 Poor and Dead trees are 
recommended for removal and replacement. 


The remaining 58 trees that are less than 7 inch- 
es DBH, as well as the 226 trees in Fair condi- 
tion and between 7 inches and 12.9 inches DBH, 
are recommended for removal and replacement. 
These trees do not provide as many benefits to 
the community as mature ash trees, and thus the 
treatment costs outweigh the benefits. It would 
be in the best interest of the City to remove these 
trees and replace them with a more diversified 
mix of trees (see Section 3.1 Tree Planting Plan 
for recommended planting strategies). 
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232 
CANDIDATE TREES FOR 
CHEMICAL TREATMENT 


(Low-Moderate Priority of Treatment) 


The intent here is to defer removal of a large 
block of trees in Fair Condition between 
13 inches and 40+ inches DBH. These 232 trees 
are considered to be low-moderate priority for 
chemical treatment. Eventually, many of these 
trees may become infested with EAB iftreatments 
stop, meaning these trees would have to be re- 
moved. Treating these trees could help minimize 
short-term budgets due to removals. Treatment 
can be economically beneficial and reduce the 
chance for a public safety issue in the near future. 


247 

CANDIDATE TREES FOR 
CHEMICAL TREATMENT 
(High Priority of Treatment) 


Candidates for chemical treatment should be in 
Good condition with no more than 30% dieback. 
Such trees should be located in an appropriate 
site (i.e., not under overhead utilities). Contin- 
ually treating these 247 ash trees will help keep 
these trees around for a long time. 


For maximum retention of a healthy urban 
tree canopy, it is recommended that the City of 
Somerville treat all 479 City-owned ash trees 
that are Low-Moderate and High priority candi- 
dates for treatment, and that the rest of the ash 
trees be removed. It is also recommended that 
the stumps are removed at the same time as the 
trees so that replacement trees can be planted 
immediately. Table 3.5 shows that the total cost 
for removal, treatment, and replanting will be 
approximately $538,110 over a two-year period. 
This is significantly less than the cost to remove 
all ash trees, and this option means that many 


Table 3.5. Estimated Costs Associated with Combin 
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Diameter 
Tree 


Activity 


beautiful, shade-producing trees will be saved. 
Under this scenario, ash tree treatment costs for 
City-owned trees will be less than $39,005 ev- 
ery year (treating all recommended ash trees 
over the course of two years), depending on ash 
tree mortality. Treating only the larger, healthier 
ash trees saves the City over $10,000 per year in 
treatment costs compared to treating all healthy 
ash trees (Table 3.4). 
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Somerville’s Public Ash Trees - 
Summary and Recommendations 


Somerville has conducted biannual ash tree 
treatments since 2016, treating approximately 
50% (by caliper inch) of the heathy public ash 
tree population each year. To adequately protect 
a tree from EAB, it will need to be treated every 
two years for the foreseeable future. As such, due 
to financial constraints, the City may choose to 
treat fewer trees over time. 


Somerville should proactively remove ash trees 
that are in Poor condition or are in poor loca- 
tions during road reconstruction projects and 
other public works associated activities. By pro- 
actively removing ash trees during construction, 
the cost and impacts related to EAB infestation 
are predicted to be lower. 


Furthermore, Somerville should consider re- 
moving all ash trees less than 7 inches DBH, 
along with ash trees that are Dead or in Poor 
condition. Trees in Fair condition that are be- 


tween 7 and 12.9 inches should also be removed. 
These trees provide little benefit and/or have 
current health problems. 





Posting information about EAB on ash trees 
around the city could encourage private 
homeowners to become more proactive in 
managing their ash trees (ohotograph credit: 
Rainbow Tree Care). 
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To maintain the tree canopy in the city, ash 
trees that are removed should be replaced with 
a diversity of species using the “right tree, right 
place” strategy (see Section 3.1 Tree Planting 
Plan). The cost of replanting could be spread out 
over multiple years by establishing a goal that a 
certain amount of trees need to be planted each 
year. For example, it would take the City ap- 
proximately 6 years to replace the 357 ash trees 
recommended for removal if the City were to 
plant 60 trees per year, at a cost of approximate- 
ly $60,000 per year. This cost could be reduced 
by working with private property owners and/ 
or volunteers, or by obtaining grants for funding 
reforestation efforts. 


Ash Trees on Private Property & Public 
Education 


EAB will also impact trees located on private 
property. The number of ash trees on private 
property in Somerville is unknown. The cost to 
remove ash trees on private property will likely 
be higher than the cost to remove ROW ash trees 
because these areas are often more inaccessible. 


It is crucial for Somerville property owners to be 
well informed about EAB. Their assistance and 
cooperation will be vital in detecting the spread 
of EAB, managing ash trees on private proper- 
ty, and expediting reforestation after removals 
of infected ash trees are complete. Public edu- 
cation will also help to reduce the potential of 
City involvement with regulating tree removals 
on private properties. 


It is vital for Somerville to educate the public on 
how to detect EAB, provide information about 
treatment options, and relay the importance 
of reforestation to allow the public to make in- 
formed and proactive choices about managing 
infested ash trees. This could help put City of- 
ficials at ease by having fewer private trees be- 
come a public safety issue. 


The City of Somerville’s Urban Forestry website 
(www.somervillema.gov/urbanforestry) has de- 
tailed information on EAB and the treatment 
strategy for the City’s public trees. When EAB 
was first discovered in Somerville (in 2018), 
the City issued a press release and held a pub- 
lic meeting. To further the public education 
process, the City should continue to inform the 
public about EAB. The following are examples of 
ways the City can inform the public about all of 
these issues: 


¢ Provide residents with EAB fact sheets (e.g., 
Massachusetts Department of Conservation 
and Recreations Emerald Ash Borer fact 


sheet) 


¢ Display information packets at public build- 
ings 


¢ Postcard mailings to homeowners in Somer- 
ville 


¢ Door hangers explaining ash tree mainte- 
nance options (e.g., Herms et al., 2019) 


e Presentations to community groups 


¢ Keep information about EAB on the City's 
website up to date 


e Tie ribbons around ash trees and place tags 
on the trees with information about EAB 


e Provide additional press releases 
¢ Write City newsletter articles 
e Post on social media 


e Discuss EAB on radio and TV programs 


Dying and infested ash trees on private property 
pose a threat to human and public safety. Somer- 
ville should consider amending the current Tree 
Preservation Ordinance such that EAB is spe- 
cifically acknowledged as a public nuisance and 
treated in similar fashion as Dutch elm disease 
and other insect pests or plant diseases. In the 
event that City officials have to get involved with 
private property owners about a potential infest- 
ed ash tree, Somerville could consider utilizing 
the City’s Tree Preservation Ordinance. Refer to 
Section 4.3: City of Somerville Tree Ordinance & 
Policy Review for more information on Somer- 
ville’s Tree Preservation Ordinance. 
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Asian Longhorned Beetle (ALB) 


sian longhorned beetle (Anoplopho- 
ra glabripennis) is a serious threat to 
a large number of Americas hard- 
wood tree species. Like EAB, this 
invasive pest arrived from Asia within the last 
few decades. However, unlike EAB, ALB tar- 
gets many common species (maple, birch, horse 
chestnut, poplar, willow, elm, and ash) and is, 
for the most part, untreatable. Over 34% of 
Somerville's publically-managed trees consist of 
ALB host species (Table 3.6). 





First found in Brooklyn in 1996, ALB has since 
been detected in Worcester, Boston, southwest 
Ohio, Chicago, Central Long Island, New Jer- 
sey, and Toronto. It has not yet been detected in 
Somerville. 


Infestation of ALB is untreatable. The manage- 
ment of ALB is under state and federal regula- 
tions. If ALB is found, the USDA institutes an 
immediate removal of host trees and a strict 
quarantine of ALB host materials to stop the 
spread of this devastating pest. Destruction of 
host trees is the only acceptable control practice 
to eradicate the beetle. The impact of removing 
host trees can be devastating to a community. 
The most important thing to help stop the spread 
of ALB is early detection, which requires vigi- 
lant monitoring. Proper identification of ALB 


is critical, and ba aoa 
thus it is import- 

ant to educate the public 
and City staff on the signs and — 
symptoms of ALB. 





Apart from seeing the beetle itself, a tree that 
is infested with ALB will show distinctive signs, 
including perfectly round exit holes that are 
% inch or larger, egg sites that look like little 
wounds on the tree and sometimes have chew 
marks on the edges, frass (sawdust-like materi- 
al) on the ground or on tree branches, and tun- 
neling under the bark. Educational materials on 
ALB can be found at the USDA-APHIS website, 
www.beetlebusters.info (USDA Animal and 
Plant Health Inspection Service, 2020). 


ALB currently has been eradicated in Boston, 
Chicago, New Jersey, Queens, and Manhattan. 
Eradication efforts can vary slightly depending 
on the area, but it generally involves a ground 
survey crew, and/or climbers that look at all po- 
tential host trees in the area. Any trees that are 
found to have ALB will be removed. This is why 
educating the public and City staff for signs and 
symptoms of this pest is so important. The ear- 
lier ALB is detected, the quicker it will likely be 
eradicated. 


Table 3.6. Species in Somerville’s 2018 tree inventory that are subject to ALB infestation 


Genus Common Name 


Number of Trees 


Percentage of Tree Inventory 
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On the left, a tree with multiple ALB egg sites. 
Below, ALB exit hole (ohotograph credit: 
Pennsylvania Department of Conservation and 
Natural Resources - Forestry, Bugwood.org) 


Adult Asian longhorned beetle. Gohotograph credit: 
Joe Boggs, Ohio State University, Bugwood.org) 
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Spotted Lanternfly 


potted lanternfly (Lycorma delicatula) 
is an invasive insect native to China. 
It was first discovered in Pennsylvania 
in 2014, and the infestation has since 
spread into New Jersey, Maryland, Deleware, 
Virginia, and West Virginia (Figure 3.15). 





In December 2018, a single dead adult was found 
in Boston, Massachusetts after being discovered 
in a shipment of poinsettias from Pennsylvania 
(Orth, 2019). In September 2020, two addition- 
al dead adults were found in Massachusetts, one 
each in the towns of Mildford and Norwood. Al- 
though no infestations have yet been detected in 
Massachussets, it is notable that this insect has 
been found in multiple counties in neighboring 
states. 


The spotted lanternfly lays it’s eggs on plant sur- 
faces, firewood, cars, and other non-host mate- 
rial, which can easily be transported. Because 
early detection and proper identification can 
help prevent an infestation, Somerville residents 
and City staff should be educated about this in- 
vasive insect. 





126 Section 3: Expand, Preserve, and Maintain 





Spotted laternfly prefers the host tree-of-heaven 
(Ailanthus altissima), but it feeds on a wide range 
of fruit, ornamental and woody trees, and agri- 
cultural crops (such as apples, peaches, grapes, 
and hops) (USDA Animal and Plant Health 
Inspection Service, n.d.). While the knowledge 
of the life cycle and epidemiology of the spot- 
ted laternfly is still unfolding, removing tree-of- 
heaven may help slow it’s spread. 


The 2018 tree inventory included 133 tree-of- 
heaven trees. However, it should be noted that 
this is not an exact number because a majority 
of these trees were in unmaintained areas, and 
in large clusters. When a grouping of these trees 
occurred during the inventory, a single point 
was assigned, along with a note approximating 
the number of trees in the area. A good example 
of this is behind the fire station at 651 Somerville 
Avenue. This unmaintained woodlot was not in- 
ventoried, but one point was placed there to in- 
dicate that there were dozens of tree-of-heaven 
trees located there. 


The majority of the tree-of-heaven trees in the 
inventory were found along the Community 
Path (45% of inventoried tree-of-heavens). The 
DBH of the inventoried tree-of-heaven trees 
ranged from small whips (1 inch diameter or 
less) to over 37 inches. To reduce the number of 
hosts available for spotted lanternfly, it would be 
most prudent to remove the largest trees first as 
they will disperse the most seeds. After removal, 
an herbicide should be applied to any remaining 
stumps and roots, as whips can sprout quickly 
from the remaining runner roots. 


On the top left, Sootted Lanternfly nymph. 
On the bottom, an adult Spotted Lanternfly next to 
an egg site. 







On the top left and above, Spotted Lanternfly 
infestations on tree-of-heavens. On the bottom 
left, Sootted Lanternfly egg sites on a rubber 
spool. The color and the ability of SLF to lay 
eggs on various sites makes it easy for human 
transportation 


Spotted Lanternfly Reported Distribution 
Updated March 13, 2070 
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Figure 3.15. Spotted Lanternfly Detections 
in Mid-Atlantic and New England States 

as of March 2020. Map by New York State 
Integrated Pest Management Program. 


@ Individual finds of Spotted Lanternfly. 
No infestation present. 


Spotted Lantenfly infestation present. 


= Internal state quarantine areas. 
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Oak WIiIt 


ak wilt is caused by a fast-acting 
fungus, Ceratocystis fagacearum, 
and is considered to be an invasive 
and aggressive disease. It can result 
in the decline and death of oak trees in as little as 
two weeks by clogging the tree’s vascular system. 
Oak trees comprise 6% of Somerville public 
trees and likely a similar percentage of private 
trees. 





Oak wilt has yet to be found in Massachuetts, but 
within New York, oak wilt has been found near 
Albany, Canandaigua, and in Queens. The fun- 
gus is spread from tree to tree by boring insects 
that carry fungal spores, and through root grafts 
underground. This disease is most devastating 
to trees in the red oak subgenus, including Quer- 
cus coccinea (scarlet oak), Q. imbricaria (shingle 
oak), Q.palustris (pin oak), Q. phellos (willow 
oak), and Q. rubra (red oak). Somerville’s public 
tree 2018 inventory contains 596 oak trees in the 
red oak subgenus. The fungus will also attack 
trees in the white oak subgenus, though it is not 
as prevalent and spreads at a much slower pace 
in these trees. The most resistant species to oak 
wilt include Q. macrocarpa (burr oak) and Q. 
muehlenbergii (chinkapin oak). 


Oak wilt symptoms on red oak leaves. Photograph 
credit: C.E. Seliskar, Bugwood.org. 
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Control and management of oak wilt requires 
a thorough knowledge of preventive strategies 
and control measures. The best preventive strat- 
egy is to limit wounding (including pruning 
wounds) of oaks during warm weather when 
the insect vectors are flying. Immediate atten- 
tion to adequately dress wounds on oak is an 
appropriate management strategy for protecting 
the tree against potential disease. Correct diag- 
nosis is another critical element of reducing the 
spread of oak wilt. Trees with syptoms should 
be inspected by a certified arborist and samples 
should be sent to a lab for diagnosis. The UMa- 
ss Plant Diagnostic Laboratory website (https:// 
ag.umass.edu/services/plant-diagnostics-labo- 
ratory) contains directions on how to cut sam- 
ples and submit them properly. If diganosed, it 
is very important to limit the spreading of oak 
wilt to other nearby oaks. Cutting root grafts is 
essential as oak wilt can move from tree to tree 
when they share a common root system. In 
some cases it may be necessary to remove near- 
by oak trees to prevent spreading. 


Additional resources on oak wilt include Glea- 
son et al. (2018), Rexrode and Brown (1983), 
and the USDA Forest Service Pamphlet “How to 
Identify, Prevent, and Control Oak Wilt” (USDA 
Forest Service, 2017) 


Other Diseases 


here are various other diseases and pest 
issues that have been found to affect 
trees in Somerville, including anthrac- 
nose, Verticilum wilt, giant tar spot, 
and aphids. Treatment of these diseases and 
pests is often unnecessary as the symptoms are 
mostly aesthetic and will not negatively impact 
the health or longevity of trees unless they are 
heavily infested for many years in a row. How- 
ever, proper management can minimize their 
impact to tree canopies. Treatment of these dis- 
eases should be done at the discretion of trained 
City personnel and based on the incidence and 
severity of disease and likelihood of spread. 


Anthracnose is a common foliar disease of 
shade trees caused by fungi. Anthracnose will 
periodically surface on susceptible species, and 
has been found on maple, sycamore and plane 
trees in Somerville in past years. This disease 
kills leaf tissue and may cause defoliation to oc- 
cur. Although this can reduce the aesthetic value 
and vitality of the affected trees, the trees are of- 
ten able to recover. While certain management 
steps can be taken to reduce the prevalence of 
this disease (noted below), the best long-term 
course is to focus on planting resistant tree va- 
rieties. 





Anthracnose symptoms on red maple leaves. 
https://ag.umass.edu/landscape/fact-sheets/ 
maple-anthracnose. 


The Anthracnose fungus generally overwin- 
ters in infected, dead leaves on the ground. In 
American sycamore and London planetree, it 
also overwinters in infected buds or in cankers 
formed at the base of an infected leaf or twig. 
In maple trees, like Norway maple, Anthrac- 
nose only impacts the leaves. During cool and 
wet springs, minute blister-like swellings in the 
infected tissues release thousands of spores. 
These get blown around, land on newly-devel- 
oped leaves, and cause infection and death of 
the tissue, resulting in tan to brown areas on the 
leaves. Varying amounts of leaf drop take place, 
depending upon the severity of the disease that 
season (the cooler and wetter the spring, the 
more severe Anthracnose will be). Conditions 
are then ready to repeat the cycle the following 
year. 


Current recommendations for preventing an- 
thracnose in shade trees include the following: 


1. Rake and destroy infected leaves and prune 
off cankered branches. This will reduce the 
potential for infection in the following year. 


2. Fungicidal treatments during leaf develop- 
ment will help prevent leaf infection and de- 
foliation. Trunk injections of Arbortect® can 
also be used to manage sycamore anthrac- 
nose. 


3. Plant tree species resistant to the fungus. 


Although Anthracnose is highly prevalent in the 
landscape, the damage it causes is generally in- 
signficant. Treatment is often not warranted, but 
may be considered for high-value trees or areas. 


Verticillium Wilt is caused by soil-borne fun- 
gus (Verticillium dahliae and V. albo-atrum). 
Verticillium is often associated with maple but 
can affect several other species, including ash, 
Kentucky coffee tree, elm, and plum. Symptoms 
include yellow foliage, abnormally heavy seed- 
ing, and dieback of shoots and branches (often 
on one side of a tree). Streaking of vascular tissue 
can accompany external symptoms. Although 


3.5 Invasive Insect & Disease Management Strategy 129 


the fugus is widespread, many plants are able to 
resist the pathogen, particularly when they are 
healthy and vigorous. Because the fungus orig- 
inates in the soil, fungicides often have little to 
no effect. Once present, the fungus will persist 
in the soil indefinitely. Therefore, if replacement 
of trees affected with Verticillium wilt is needed, 
replant with species not susceptible to the fun- 
gus such as birch, gingko, linden, pear, oak, or 
sycamore. 


Giant tar spot is caused by the fungus Rhytisima 
acerinum. ‘This fungus primarily affects maples 
and sycamores; but especially Norway maples 
(both the fungus and tree are from Europe). 
The lifecycle is very similar to Anthracnose, as 
are the management options. Giant tar spot be- 
comes more apparent on the leaves in the late 
summer. The fungus overwinters in the infected 
fallen leaves. When the weather warms up in the 
spring, spores are released. These spores infect 
the new leaves on the trees and the cycle begins 
all over again. Sanitation is the best method of 
control. Simply raking up the fallen leaves and 
disposing of them will eliminate the source of 
giant tar spot for the following growing sea- 
son. Thoroughly composting the leaf debris can 
break the cycle. 





Giant tar soot on a fallen Norway maple leaf. 
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Zoomed in profile of an aphid. Aphids are about 
the size of a pinhead. 





Aphids (Aphidoidea) are a sap sucking insect. 
While these pests aren't invasive they can be a 
nuisance. Aphids will suck the sap of leaves on a 
tree or plant, and then will discrete a sugary sub- 
stance called honeydew. This sticky honeydew 
can be found on anything underneath infested 
trees (ex. cars parked under trees, sidewalks, 
fences, etc.), and these objects can become un- 
slightly when subsquent growth of sooty mold 
occurs. 


Aphids are one of the most common insects 
founds on trees, shrubs, and ornamental plants. 
There are hundreds of species of aphids, and 
most plant species host at least one type of aphid. 


On Somerville’ public trees, aphids have been 
found to be a particular nuisance on littleleaf 
linden (Tilia cordata) and American linden (Til- 
ia americana). 


As trees that are stressed are more susceptible 
to disease and decline, one of the best preventa- 
tive measures is to keep the trees healthy. Regu- 
lar deep watering during the summer months is 
an effective way to prevent or reduce water stress 
in trees. If a tree is already heavily infested with 
aphids, one safe and effective way to remove the 
aphids is by washing them off with a strong blast 


of water. However, this is not a practical solution 
for large trees with dense canopies. Altnerative- 
ly, natural enemies of aphids, such as ladybugs, 
can be used to help to control aphid populations. 
Systemic insecticides are not recommended for 
use against aphids as they also target other im- 
portant beneficial insects, including bees and 
other pollinators. 


For information on other potential pests, please 
refer to Appendix G. 


Invasive Insect and Disease 
Management Strategies 
Recommendations/ Conclusions 


Somerville’s urban forest is vulnerable to a num- 
ber of existing and potential invasive insects 
and diseases. Early detection is a crucial step in 
managing these pests, and thus vigilant moni- 
toring is key. Important strategies for protecting 
Somerville's urban forest include: 


e Adapt the current EAB mitigation strategy 
for public trees by treating all large, healthy 
ash trees, and by removing smaller ash trees 
and those in poor/dead condition. Trees that 
are removed should be replaced as soon as 
possible to reduce impact to the city’s tree 
canopy. 


e Create public educations campaigns to 
inform the public about EAB, ALB, SLE, oak 
wilt, and other invasive insects and diseases. 


¢ To reduce the possibility of an oak tree 
contracting oak wilt, do not prune oak trees 
during the growing season. 
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5.4 


Storm Preparedness Plan 


Introduction 


The purpose of an emergency storm prepared- 
ness plan is to mitigate, respond, and recover 
from an emergency or natural disaster in a time- 
ly manner. This section focuses on establishing 
protocols to outline the steps needed to have an 
effective strategy in place. Advanced planning 
will go a long way toward minimizing the im- 
pacts of natural disasters on the urban forest. 


Keys of an Effective Emergency Storm Pre- 
paredness Plan 


¢ Mitigation: activities to reduce the effects of 
disasters 


¢ Preparedness: plan a response prior to 
disaster 


¢ Response: activities performed during a 
disaster to minimize hazards in effective, 


efficient, and equitable ways 


¢ Recovery: returning to normal following a 
disaster 
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The City of Somerville, Massachusetts lies in a 
climate zone that exhibits four distinct seasons. 
This creates the potential for rapid changes in 
temperature, humidity, and barometric pres- 
sure, and sets the stage for severe weather events, 
such as tornadoes, thunderstorms, hurricanes, 
hail, high winds, ice, and snow. Northerly hurri- 
cane tracks and related deluges are ever-present 
threats. 


The Koppen climate classification (K6ppen, 
1884) rates Somerville as Dfa. Dfa is character- 
ized as a continental region, but fully humid, 
and the existence of a hot summer. The Dfa cat- 
egory is used for the following climatic condi- 
tions: the coldest month averages below 32°F, at 
least one months average temperature is above 
71.6°F, and at least four months averaging above 
50°F. For context, annual precipitation totals 
for the Boston area include an average rainfall 
of 43.77 inches, and an average snowfall of 43.8 
inches. In 2018, the Boston area received 53.32 
inches (+9.55 inches above average) of rainfall, 
and 50.9 inches (+7.1 inches above average) of 
snowfall (National Weather Service Forecast Of- 
fice, 2020). 


Global climate change, manifested by increased 
rainfall and atmospheric instability, presents a 
sense of urgency for urban forestry profession- 
als. The main urban forestry concerns for this 
near-coastal city are flooding and strong winds 
in the form of tropical storms, microbursts, 
bombogenesis events or hurricanes. Nearly ev- 
ery year, Massachusetts encounters remnants 
of, or fully seasoned, warm-water hurricanes. 
Somerville residents certainly remember these 


Figure 3.16. Days of Coastal Flooding Since 1950: Boston, Massachusetts. Graph parses out coastal flood 


days associated with natural events versus flood days associated with sea level rise due to human-caused 
climate change (Strauss et al., 2016). 
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Figure 3.17 Frequent Storm Flooding - Present Day; httos:/www.somervillema.gov/departments/programs/ 
flood-ready (City of Somerville, n.d.). 
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types of storm events from the not too distant 
past, such as Hurricane Sandy (2012) and Hur- 
ricane Bob (1991). Figure 3.16 demonstrates a 
dramatic increase in the Coastal Flood Days in 
Boston, Massachusetts in the last decade. Areas 
of particular flood concern in Somerville are 
those areas that are 6 or more below sea lev- 
el, as well as specific areas subject to localized 
flooding (Figure 3.17). 


The National Oceanic and Atmospheric Ad- 
ministration reports that, on average, only 1 
tornado is confirmed in the state of Massachu- 
setts each year. Thus, the threat of tornadoes, 
and the resulting damage that occurs, is rela- 
tively low in Somerville. But with the changing 
climate, the region is experiencing more fre- 
quent and severe non-tornado weather events. 


Severe weather can create catastrophic damage 
and significant volumes of debris that needs to 
be processed. Therefore, proactive cities have 
developed emergency response and recovery 
plans for sever weather events. Traditionally, 
these plans address serious public safety and 
health issues, but commonly overlook trees and 
woody debris in the mitigation efforts. 


When catastrophic disasters such as tornadoes, 
ice storms, and severe straight-line winds strike 
a metropolitan center, thousands to millions of 
cubic yards of debris are produced. Trees and 
vegetation can account for approximately 30% 
of this debris volume. 


Beyond the task of collecting and disposing of 
this debris are additional urban forest man- 
agement considerations, including increased 
threat to life, hindrance to life-saving efforts, 
power outages, and personal and public prop- 
erty damage. The impacts of these addition- 
al tree-related considerations are not always 
quantifiable but can overwhelm city services 
and slow down the recovery process. 


Despite a substantial tree canopy, proactive 


action in Somerville is needed. There are a 
number of threats facing the city in the coming 
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years that will stress the urban forest and could 
reduce overall canopy cover. The loss of canopy 
poses a threat to air and water quality and leads 
to higher levels of carbon in the atmosphere, 
more heat stress, and a degradation of quality 
of neighborhoods and property values. ‘The fol- 
lowing sections provide a summary of the most 
pressing potential future threats. 


Climate Change: 
Sea Level Rise and Coastal Flooding 


The impacts of climate change in Somerville 
have the potential to be severe, causing rising 
sea levels and flooding. There is a trend towards 
increasing sea levels in Boston (Figure 3.18), 
and, as shown in Figure 3.19, and described in 
the City of Somerville Climate Change Vulner- 
ability Assessment (City of Somerville, 2017), 
the annual chance of localized flooding will 
be significant in the next 50 years. This will 
cause saltwater intrusion, higher storm surges, 
and coastal erosion. The consequence of such 
events on the City’s urban forest is higher tree 
mortality over time, as few trees in the North- 
east can withstand lengthy exposure to saline 
or brackish water. There are not a lot of solu- 
tions related to preserving tree canopy in this 
situation except to plant species that are more 
tolerant to salt exposure (both from salt spray 
and saline soils). The following tree species 
are recommended for areas with the potential 
for increased salt exposure, particularly in the 
neighborhoods of Ten Hills and East Somer- 
ville: Taxodium ascendens (pond cypress), T.- 
distichum (bald cypress), Nyssa sylvatica (black 
tupelo), Quercus bicolor (swamp white oak), Q. 
lyrata (overcup oak), and Magnolia grandiflora 
(southern magnolia). These species have been 
incorporated into the recommended tree spe- 
cies list found in Appendix D. 
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Figure 3.18 Sea Level Rise Since 1920 in Boston, MA (NOAA, n.d.). = 
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Figure 3.19. Extreme Storm Flooding - 2070. https://www.somervillema.gov/departments/ 
orograms/flood-ready (City of Somerville, n.d.) 
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More Frequent and Severe Storms 


As a result of climate change, increases in the 
frequency and severity of storms are occurring 
throughout the East Coast. This impacts the ur- 
ban forest in a number of ways: 


e More storm damage and subsequent loss of 
trees. 


- Poorly or infrequently managed trees are 
more susceptible to breakage in storms. 


- Certain species are more susceptible to 
breakage in storms, particularly those 
with weak wood and/or poor branch 
architecture. 


- Premature post-storm tree removals on 
private land tend to occur, often as a result 
of fear and lack of professional assessment. 


Power outages occur when the wrong trees 
are situated next to power lines. 


High volumes of stormwater runoff due to 
extensive impermeable surfaces and less 
green land cover can exacerbate an already 


dificult problem. 


Proper planting (see Section 3.1: Tree Planting 
Plan) and preventive maintenance (see Section 
3.2: Tree Maintenance Program) can greatly re- 
duce storm hazards. In addition, when disasters 
occur, an emergency plan can provide solid data, 
facts, and protocols to ensure service continuity 
and timely recovery and restoration. 


The Emergency Plan that follows addresses 
many facets of the urban forestry program, in- 
cluding Somerville’s emergency storm response 
system and the role of the local, county, state, 
and federal government, ranging from overall 
management objectives to specific details. Top- 
ics range from short-term program priorities to 
long-term management objectives. 
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Tree Population Characteristics 
Related to Storm Damage Risks 


The recent tree canopy and public tree invento- 
ry data can provide insight into the vulnerabili- 
ty of Somerville’s urban forest to severe weather 
events. It is well known that storm impacts tend 
to be higher for some types trees than others: 


e Certain species of trees are more prone to 
breaking and splitting in storms (e.g., silver 
maple, littleleaf linden, callery pear). 


¢ Trees that are under utility lines and have 
been poorly pruned in the past are more 
prone to storm damage. 


e Trees in poor condition or with crown, 
trunk, or root defects can fail in even 
moderate storms. 


¢ Mature trees have a higher risk of storm 
damage. 


e Trees under stress from insect and disease 
pressures are also more likely to fail in a 
storm. 


Also of note is that the timing of a storm event 
can have a major effect on the overall damage 
sustained by the tree. The canopy of a tree can 
act as a sail when the tree is in full leaf out. This 
can make the tree subject to windfall due to high 
wind activity in the summer and fall months, es- 
pecially combined with heavy rains and super- 
saturated soil conditions. 


The Somerville 2018 citywide tree inventory in- 
cludes data on 13,604 total publicly owned trees 
(Section 2: Somervilles Tree Inventory Data). To 
provide a generalized vulnerability assessment 
of Somerville urban forest, the 2018 tree in- 
ventory was assessed in terms of the frequency 
of storm-prone species, tree condition, and the 
susceptibility of the urban forest population to 
pests. 
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Table 3.7. Wind Resistance of Tree Species to Hurricanes (Adapted from Duryea and Kampf, 2007). 


Medium-High Medium-Low 


American 
hophornbeam 
(Ostrya virginiana) 


Baldcypress black tupelo black cherry Chinese elm 

(Taxodium distichum) (Nyssa sylvatica) (Prunus serotina) (Ulmus parvifolia) 

dogwood red bud boxelder Leyland cypress 

(Cornus florida) (Cercis canadensis) (Acer negundo) (x Cupressocyparls leylandii 


southern magnolia sweetgum hackberry tuliptree 
(Magnolia grandiflora) | CLiquidambar (Celtis occidentalis) (Liriodendron tulipifera) 
styraciflua) 


Bradford pear 
(Pyrus calleryana) 


American elm 
(Ulmus americana) 


American holly 
(lex opaca) 


river birch red maple 
(Betula nigra) (Acer rubrum) 
ironwood red mulberry 
(Carpinus caroliniana) | (Morus rubra) 


Japanese maple (Acer | silver maple 
palmatum) (Acer saccharinum) 


mockernut hickory 


ee (Carya tomentosa) 


pignut hickory 
(Carya glabra) 





weeping willow 
(Salix x sepulcralis) 


sycamore 
(Platanus occidentalis) 


sugar maple white oak 
(Acer saccharum) (Quercus alba) 


STORM-PRONE SPECIES 
FREQUENCY 


Fast-growing, weak-wooded species have the 
highest potential to create the largest amount 
of debris after storms. Somervilles urban for- 
est shows some concern for diversity, and some 
of the most commonly planted species are also 
among the species that are most prone to storm 
damage. Trees in the Maple genus comprise 
28% of the total tree population in Somerville’s 
2018 inventory, exceeding the desired 20% rule 
(Section 2: Somervilles Tree Inventory Data). 
Norway maple, which can suffer severe damage 
in storms, makes up 14% of Somerville’ pub- 
lic trees. Other commonly planted tree species 
such as callery pear (10%) and red maple (10%) 
are more prone to storm damage and should be 
monitored closely for defects and disease. When 
planting new trees, these species should be 
avoided when possible. Tree planting should al- 
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ways follow the “right tree, right place” strategy 
(Section 3.1 Tree Planting Plan). Special consid- 
eration should be given to planting tree species 
with high or medium-high wind resistance (Ta- 
ble 3.7) and moderate to low ice storm suscep- 
tibility (Table 3.8) to increase the resilience of 
Somerville’s urban forest to storms. 


TREE CONDITION AND SIZE 


To avoid road blockage along important routes, 
Somerville should prioritize removing trees that 
have been recommend for Removal (Section 3.2: 
Tree Maintenance Program), especially the 243 
trees (1.8% of the inventory) that have an ele- 
vated risk rating associated with them (Section 
2: Somervilles Tree Inventory Data). Trees that 
are removed should be replaced with species 
that are appropriate for the site, in terms of their 
mature size and wind resistance needs, among 
other things. 


Table 3.8. Ice Storm Susceptibility of Tree Soecies (Adapted from Hauer et al., 2006). 









Moderate ite lal 


Low 

American hophornbeam (Ostrya American beech (Fagus grandifolia) | American elm (U/mus 
virginiana) americana) 

American hornbeam (Carpinus American sycamore (Platanus American linden (Tilia 
caroliniana) occidentalis) americana) 

Amur maple (Acer tataricum boxelder (Acer negundo) bigtooth aspen (Populus 
ginnala) grandidentata) 


baldcypress (Taxodium distichum) chestnut oak (Quercus prinus) black cherry (Prunus serotina) 


balsam fir (Ab/es balsamea) common chokecherry (Prunus black locust (Robinia 
virginiana) pseudoacacia) 


bitternut hickory (Carya cordiformis) | douglas-fir (CPseudotsuga menziesi)) | black oak (Quercus velutina) 


black walnut CWug/ans nigra) eastern white pine (Pinus strobus) Bradford pear (Pyrus calleryana 
‘Bradford’) 


black tupelo (Nyssa sylvatica) gray birch (Betula populifolia) butternut C/uglans cinerea) 


bur oak (Quercus Macrocarpa) green ash (Fraxinus pennsylvanica) common hackberry (Ce/tis 
occidentalis) 

Colorado blue spruce (Picea Japanese larch (Larix kaempferi) eastern cottonwood (Populus 

pungens) de/toides) 

crabapple (Malus spp.) loblolly pine (Pinus taeda) honeylocust (G/editsia 
triacanthos) 

eastern arborvitae (Thuja northern red oak (Quercus rubra) Jack pine (Pinus banksiana) 

occidentalis) 


eastern hemlock (Tsuga candensis) paper birch (Betula papyrifera) pin cherry (Prunus pensylvanica) 


eastern redcedar Wuniperus pin oak (Quercus palustris) pitch pine (Pinus rigida) 

virginiana) 

European larch (Larix decidua) red maple (Acer rubrum) quaking aspen (Populus 
tremuloides) 

European mountainash (Sorbus red pine (Pinus resinosa) river birch (Betula nigra) 

aucuparia) 


ginkgo (Ginkgo biloba) scarlet oak (Quercus coccinea) Siberian elm (U/mus pumila) 


Kentucky coffeetree (Gymnocladus Scotch pine (Pinus sylvestris) silver maple (Acer saccharinum) 
Aioicus) 


littleleaf linden (Tilia cordata) sourwood (Oxydendrum arboreum) | slippery elm (U/mus rubra) 
northern cataloa (Cataloa speciosa) | sugar maple (Acer saccharum) Virginia pine (Pinus virginiana) 


[Norway spruce (Picea abies) ___| tuliptree (Liriodendron tulipifera) | 
[Ohio buckeye (Aesculus glabra) | white ash (Fraxinus americana) | 
[pignut hickory (Carya glabra) __| yellow birch (Betula alleghaniensis) | 
[shagbark hickory (Carya ovata) ___| yellow birch (Betula alleghaniensis) | 
[swamp white oak (Quercus bicolor) | 
[sweetgum (Liquidambar styracifiva) | 
white oak Quercusalbay | 
white spruce Picea glauca) | 
ee 
oo 


witchhazel (Hamamelis virginiana) 
yellow buckeye (Aesculus flava) 


*Invasive species in Massachussets; do not plant. 
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Tree planting should always follow the “right tree, right place” strategy (Section 3.7 Tree 


Planting Plan). Special consideration should be given to planting tree species with high 


or medium-high wind resistance (Table 3.7) and moderate to low ice storm susceptibility 


(Table 3.8) to increase the resilience of Somerville’s urban forest to storms. 


ee ee ee ee 


eee ‘S pees 


In addition to tree health, tree maturity has 
shown to be a risk factor during storms (Duryea 
and Kampf, 2007). Mature trees that fail during a 
storm can create a higher risk of causing damage 
and creating excessive debris. Mature trees with- 
in recent construction zones pose an increased 
risk due to potential for stress and damage to the 
tree's root system. Mature trees comprised 4% 
of the tree population in Somerville’s 2018 tree 
inventory, and 14% of the City-owned mature 
trees were found to be Dead or in Poor condition 
(Section 2: Somerville’s Tree Inventory Data). 
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Insect and Disease Issues 


Urban forests are consistently under pressure 
from exotic and invasive insects and diseas- 
es. See Section 3.3: Invasive Insect and Disease 
Management Strategy for specific invasive in- 
sects and diseases that are currently impacting 
Somervilles urban forest, or have the poten- 
tial to in the future. Trees weakened by attacks 
from pests and diseases may be more prone to 
damage during a storm event. For example, the 
branches of ash tree infested with Emerald Ash 


Borer (EAB) become incredibly weak, which 
can lead to severe limb defects from wind events 
or from snow loading. This can lead to a large 
increase in debris in less severe storms that nor- 
mally wouldnt create a large problem. Eventual- 
ly, if left untreated and the infestation becomes 
worse, whole tree failure is possible from these 
storm events. 


The frequency and severity of pests and disease 
are likely to worsen throughout the U.S. as the 
climate warms. The best solution for local com- 
munities lies in proper proactive care (budget- 
ing, monitoring, smart management) as well as 
planting a higher diversity of species and resis- 


Suggested Operations and Protocols 





RECOMMENDED RESPONSES 


When a storm event causes damage to public- 
ly owned trees, Somerville must act quickly to 
eliminate hazards, remove tree debris, and re- 
store access to the city’s roadways, so operations 
can resume. Somerville’s cleanup priorities are: 
1) site safety; 2) providing access and ensuring 
community operations resume; and 3) systemat- 
ically restoring trees. Table 3.9 lists Somerville’s 
woody debris cleanup priorities. 


tant tree species. Species less susceptible to cer- 
tain pests have been incorporated into the rec- 
ommended tree species list in Appendix D. 


Table 3.9. Prioritized Urban Forest Emergency Responses 


Priority 


Trees down, injured people caught in a car or home 
Branches on power lines (report to proper utility) 
Trees down, blocking street based on priority list 


Urban Forest Emergency Situation 


A Trees split or hanging that have a high probability of falling, causing personal injury or 
property damage 
Trees or branches that have fallen and are blocking sidewalks or community path 
po8 Public trees that have fallen and are at rest on buildings 
Trees or branches that have fallen and are blocking driveways 
Trees or branches that have fallen and are at rest in publicly owned lawns or tree lawns, and 
other areas of public parks and public properties 
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Storm Emergency Categories in the Urban Forest 


Storm severity and resulting damage in the ur- 
ban forest vary from storm to storm; the degree 
of response and resources needed to respond to 
each storm will vary as well. For planning pur- 
poses, severe weather can generally be classi- 
fied into three classes: Class I, II, and III. The 
following descriptions of these classes and the 
response required by the City Somerville are of- 
fered for consideration and adoption as part of 
an official city-wide emergency response plan. 


CLASS | - MINOR STORM EVENT 


Class I storms are those that are moderate in 
severity city-wide and/or those which are more 
severe, but for which damage is restricted to 
very few locations or a small geographic area of 
Somerville. 


Damage reports and service requests are made 
directly by residents and from staff inspections. 
Damage is corrected, and debris is disposed 
of by Somerville Department of Public Works 
(DPW) staff and contractors on site or following 
customary procedures. 


Generally, storm damage remediation and 
clean-up for Class I storms can be achieved by 
Somerville DPW staff (Tree Crew and Buildings 
and Grounds) and/or contractors, requires no 
additional funding or special equipment, and is 
completed quickly. 
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Class I - Storm Mitigation Procedures 


e Somerville DPW staff receives calls/reports 
from residents and other Somerville agen- 
cies. 


e Somerville DPW staff inspects damages and 
determines appropriate mitigation; utility 
companies are called as required. 


¢ Somerville DPW staff and/or contractors 
immediately resolve damage and dispose of 


debris. 


e Somerville DPW staff performs a final 
inspection, completes work order(s) and/ 
or otherwise notes the occurrence of tree 
damage in the tree inventory database, 
with support from Public Space and Urban 
Forestry (PSUF) staff. 


CLASS II - LARGE STORM EVENT 


Class II storms are those that are long in dura- 
tion or are severe enough to cause widespread 
damage throughout the city. Damage mitigation 
may also include trees on private property that 
fall into or threaten the public right-of-way or 
other property. Mitigation priority areas will be 
major roads, public health and services facilities, 
and areas or sites where public safety is at risk. 


Recovery from Class II storms requires assis- 
tance beyond the normal staff and resources. 
Damage mitigation for these storms will usually 
require the assistance of outside contractors and 
other Somerville departments. The assistance 
will come in the form of additional staff and 
equipment, communication assistance, public 
safety measures, electrical hazard reduction, and 
customer service. 


5 





Table 3.10. Prioritized Mitigation Priorities along Roadways in Somerville 


Priority Streets 
Main roads, cross-town streets, bus routes and the “hospital hills” 


Main roads: Broadway, College Avenue, Cutter Avenue, Elm Street, Grove Street, 
Highland Avenue, Holland Street, Powder House Boulevard, Summer Street, Warner 


Street. 


Cross-town Streets: Beacon Street, Cedar Street, Central Street, Cross Street, Curtis 
Street, Dane Street, Lowell Street, Medford Street, North Street, Packard Avenue, Park 
Street, Pearl Street, School Street, Somerville Avenue, Sycamore Street, Walnut Street, 


Washington Street, Willow Avenue. 


State-owned Streets: McGrath Highway, Fellsway, Mystic Avenue, Alewife Brook 


Parkway, I-93 ramps 


The eleven (11) city squares including traffic islands 
Assembly Square, Ball Square, Concord Square, Davis Square, Gilman Square, Magoun 
Square, Porter Square, Powder House Square (rotary), Teele Square, Union Square, 


Wilson Square 





Class Il Storm Mitigation Procedures 


e Somerville DPW staff assesses damage and 
immediately communicates with police and 
fire to determine the extent of the damage. 


e An informal Emergency Operations Center 
(EOC) should be convened to receive 
calls/reports and to coordinate mitigation 
response. 


e Somerville DPW staff inspects damage, 
determines mitigation levels and needs, and 
sets work priorities. 


e Under the guidance of the EOC leader, 


personnel and equipment resources are 
designated to the various tasks. 
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e Somerville DPW staff and contractors 
resolve damage, process debris on site where 
appropriate, or transport debris to storage 
site. 


e Somerville DPW staff, with support from 
PSUE, makes final tree inspections and 
updates the tree inventory database. 


e Any stored debris is processed appropriately. 


e Somerville DPW staff, with support of 
Communications and PSUF staff, commu- 
nicates with the residents about its response 
activities and status using the Somerville'’s 
website, social media platforms, etc. 


CLASS Ill - CATASTROPHIC STORM 
EVENT 


Class III storms will be rare but can and have 
occurred in Middlesex County. Generally, these 
will result from hurricanes and widespread ice 
storms. Damage will be severe and widespread 
on both public and private property. 


A “State of Emergency” will likely be called 
during and after a Class HII storm event. A full 
EOC should be convened by the mayor. Other 
local, state, and federal emergency management 
agencies will be involved, as well as Eversource, 
National Grid, and other controlling utility 
companies. It may become necessary to identi- 
fy additional funds that can be used to finance 
additional contractual services, equipment, and 
staff overtime for the mitigation efforts. 


Mitigation priorities will be first determined by 
public safety, health, and welfare needs. The first 
priority of roads to be cleared are those prima- 
ry streets and highways that provide evacuation 
routes and/or access to hospitals, shelters, po- 
lice, fire and rescue stations, and other facilities 
providing vital public services. Mitigation prior- 
ities along roadways in Somerville are shown in 
Table 3.10. 


Emergency road-clearing takes precedence over 
removal of debris. At a minimum, debris is to be 
moved to the side of the roadway that will allow 
for emergency traffic in each direction and not 
create conflict with future utility restoration ef- 
forts by others. 


Class Ill Storm Mitigation Procedures 


e Somerville staff assesses damage and imme- 
diately communicates with the EOC and the 
designated Somerville DPW staff leader to 
determine the extent of the damage. Other 
Emergency Management agencies may also 
be in the communication channels. 


¢ Somerville may secure additional regional 
tree debris disposal site(s) as needed. 


e Somerville DPW staff inspects tree-related 
damage, determines mitigation levels and 
needs, and sets work priorities. 


¢ Somerville DPW, allied agencies, and 
contractual staff resolve damage, process 
debris on site where appropriate, or trans- 
port debris to storage site. 


¢ Somerville DPW staff, with support from 
PSUF staff, makes final inspections and 
updates the tree inventory database. 


e Any stored debris is processed appropriately. 


e Somerville staff assists EOC team members 
and Mayor with completion of required state 
and FEMA forms. 


e Somerville DPW staff, with support of 
Communications and PSUF staff, commu- 
nicates with the residents about its response 
activities and status, and provides advice for 
the treatment of private trees that have been 
damaged using the Somerville'’s website, 
social media platforms, etc. 
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Working with External Contractors RECOMMENDATIONS: 


e Establish pre-qualifications for contractors 


Prior to any storm event, it is important for as prerequisites to working for the City 
Somerville to setup contracts and agreements during storm emergencies. 

for any work that may be needed after a storm 

event. Those agreements should be scalable to ¢ Grow and foster relationships with contrac- 
each individual storm event. Both internal and tors, arborists, utility companies, and others 
external crews must be flexible in their work ac- to support operations. 

tivities and must have the equipment and train- 

ing to be able to perform the necessary work. e Determine internal and external staff and 


equipment needs for the different storm 
emergency categories. For example: 


- Define operational needs for each Storm 
Class Level. Considerations include: 


» Staffing and equipment needs, including 
the number of people required (and 
what skills are needed) and the amount 
of equipment needed. 


» The amount and types of tools and 
personal protection equipment (PPE) 


needed. 


» 


Vv 


A competent field supervisor and 
customer contact person(s). Provide 
the contact information and contact 
method. 


- Ensure all applicable industry standard 
training is current, including: 
» Current OSHA safety and other training, 
including annual refreshers. 


» Current tree rescue and climbing 
certification. 


» Current first aid and CPR training. 
» Define a standard for workday (time of 


day and duration) and response time 
expectations. 
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Mutual Aid Agreement 


Mutual Aid Agreements (MAAs), as defined 
by FEMA, are agreements between agencies, 
organizations, and jurisdictions that provide 
a mechanism to quickly obtain emergency as- 
sistance in the form of personnel, equipment, 
materials, and other associated services. The 
objective of an MAA is to allow for the rapid, 
short-term deployment of emergency assistance 
before, during, and after a storm event. A signed 
contract does not require assistance to be pro- 
vided or received, but rather offers a tool for use 
as dictated by need. These contracts are critical 
to managing large-scale storm events successful- 
ly. It is not ideal to have an MAA with nearby 
towns. If a natural disaster hits Somerville, it is 
likely to affect the surrounding area. Taking this 
into account it would be beneficial to look out- 
side the immediate region to solicita MAA. 


RECOMMENDATIONS: 


¢ Understand the emergency response capabil- 
ities of the surrounding communities. 


¢ Identify additional resources that could be 
used in a worst-case scenario to offset any 
potential issues with response of contractors. 


¢ Develop relationships with professional 
groups within the industry such as the 
Massachusetts Arborists Association and 
International Society of Arboriculture to 
lend assistance. 


SUGGESTED MAA COMPONENTS 
INCLUDE: 


e Service and equipment types. 


e Chain of command for activating the agree- 
ment. 


e Communication procedures. 
e Appropriate training requirement(s). 
¢ Certifications and qualifications required. 


e Insurance and indemnification require- 
ments. 


Current Resources 


During and after a storm emergency, and depend- 
ing on the severity of the storm and the damage 
sustained, Somerville calls upon Highway Divi- 
sion (Tree Crew), Buildings and Grounds, and 
other DPW maintenance employees to address 
the community’s needs. The Somerville Water 
& Sewer Department is staffed and equipped to 
address water infrastructure damage. ‘The elec- 
tric provider, Eversource, would be contacted 
for electric power issues, and National Grid and 
Eversource would be contacted for any gas line 
issues. Contractors are also used to supplement 
Somerville staff when needed and available. City 
staff have trucks and equipment available to 
manage and mitigate tree-related storm damage. 


Woody vegetation debris is transported to the 
Somervilles City Yard 2 for temporary storage 
and final processing. This area has large paved 
areas, easy access for vehicles and heavy equip- 
ment, and is conveniently located for staff and 
contractors. Additional chippers and a tub 
grinder that processes wood and brush into 
mulch could be acquired to assist in the debris 
processing post storm event. 
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Below is a map of Somerville illustrating the 
functional street hierarchy and priority public 
spaces that can be utilized to prioritize Somer- 
ville’s post storm efforts (Figure 3.20). 


PARTNERS 


Storm response and mitigation in Somerville, 
especially after severe events, will require the 
resources and expertise of a variety of external 
partners. Multiple partnerships are a necessity in 
storm response given the variety of legal, juris- 
dictional, and operational missions even within 


a municipal boundary. Partnerships can result 
in an effective and efficient response when the 
expertise and resources of each possible partner 
is acknowledged and properly utilized. 


The following is a brief description of Somer- 
ville's major partners in a storm emergency and 
during recovery efforts. 


1. Utility Agencies 
Electric distribution lines in Somerville are 


controlled by Eversource, who is a key partner 
during a storm emergency. Only Electrical 
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Figure 3.20. Somerville Priority Street and Public Soaces Map. Trees along the priority streets that are 
greater than 12 inches DBH and listed as high priority removals Ci.e. high to moderate risk rating) should be 
removed as soon as possible. 
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Hazards Awareness Program (EHAP) trained 
staff are qualified to work around energized 
lines. They have the resources to mobilize 
quickly and respond appropriately to emer- 
gency situations involving trees and utilities. 
During a widespread storm event, Somerville 
will likely also need to communicate and 
coordinate with the Massachusetts Depart- 
ment of Public Utilities. Where whole trees or 
limbs are down or resting on energized lines, 
rescue and clean-up efforts cannot proceed 
until power lines have been addressed by the 
trained personnel of these agencies. Prioriti- 
zation of where utility agencies respond first 
generally is: three-phase aerial electric lines; 
single-phase aerial electric lines; secondary 
electric lines; and then service (or residential) 
drops. 


2. Massachusetts Department of 
Transportation (MassDOT) 


MassDOT is responsible for the safety and 
maintenance of interstate and state routes 
within and around the City of Somerville. 
During a storm emergency, they can respond 
with staff and equipment to clear such rights- 
of-way and assist with Somerville streets if 
authorized. 


3. Contractors 


Labor and equipment for debris clearance, re- 
moval, and disposal should be available from 
local contractors. It is advisable to have con- 
tractors, such as tree service companies, debris 
processing companies, and equipment and 
tool rentals, already under contractual agree- 
ments with Somerville. During an emergency, 
Somerville could enter into new emergency 
contracts and modify existing contracts to 
supply the personnel and equipment neces- 
sary to efficiently deal with storm mitigation 
efforts. 


4. State of Massachusetts 


When the response efforts appear to be be- 
yond the capability of Somerville or the 
county, the State can normally provide the 
next level of assistance by declaring a state of 
emergency. The Massachusetts Department of 
Energy Resources (DOER) and Massachusetts 
Emergency Management Agency (MEMA) 
aids local emergency response leaders during 
major or complex emergencies or disasters. 
Both DOER and MEMA assist local jurisdic- 
tions with recovery from natural or man-made 
disasters, in addition to coordinating mitiga- 
tion programs designed to reduce the impact 
of future disasters on a community. Addition- 
ally, they will typically evaluate the disaster 
situation and provide advice to the governor 
on the availability of state resources to assist 
local efforts. 


The Massachusetts Homeland Security Divi- 
sions website, https://www.mass.gov/home- 
land-security-initiatives, offers a toolbox of 
information to assist with the process of re- 
questing aid and making claims for reimburse- 
ment through a State-Share Grant Program. 


5. Federal Government 


The U.S. Army Corps of Engineers may be 
able to respond to a storm event for up to 10 
days without a Presidential Declaration; the 
Federal Highway Administration may provide 
grant assistance to Massachusetts for debris 
clearing, tree removal, and repair of roads; and 
the Federal Emergency Management Agency 
(FEMA) provides financial and administra- 
tive assistance after storms that are declared a 
federal emergency. 


FEMA is the major federal agency that will be 
a partner of Somerville in the event of a severe 
storm emergency. FEMA recommends that 
communities have an Emergency Operation 
Plan and, since debris removal is reported as 
the most significant storm-related problem, a 
Debris Management Plan. 
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FEMA will reimburse Somerville for debris 
removal costs if a federal disaster is declared. 
FEMA will also reimburse Somerville for re- 
moving certain trees during a federal disaster. 
Trees which sustain greater than 50% crown 
loss and are on the public right-of-way are 
eligible for removal cost reimbursement. How- 
ever, trees that are completely on the ground 
after a storm and can be moved away with 
other debris are usually included in the debris 
estimates. FEMA often does not cover stump 
removal unless a hazard situation is present. 


Finally, FEMA will also reimburse Somerville 
for hazard reduction pruning immediately 
following a storm during a federal disaster. In 
general, broken or hanging branches that are 2 
inches or greater in diameter and that are still 
in the crown of a tree can be pruned under the 
hazard reduction reimbursement policy. The 
pruning cost is not extended to the entire tree 
but is limited only to the removal of branches 
contributing directly to the hazard. 


Final reimbursement of storm-related damag- 
es from FEMA is dependent on accurate re- 
cord keeping and documentation of storm-re- 
lated cleanup work. 


FUNDING AND BUDGET FOR URBAN 
FOREST EMERGENCIES 


Storm and emergency response will require 
funding for staff overtime, contractual services, 
and equipment rental. Somerville is strongly 
encouraged to analyze past storm events (hurri- 
canes) and provide for sufficient regular funding 
and contingency funding to support an adequate 
response for various levels of storm damage. 
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As mentioned previously, removal of debris 
from public property is eligible for reimburse- 
ment from FEMA under most cases when a fed- 
eral disaster has been declared and when it con- 
stitutes an immediate threat to life, public safety, 
or property. This includes the removal of tree 
debris (downed limbs, trees) and the pruning 
or removal of trees to remove imminent hazards 
(hanging limbs or trees so damaged that they are 
structurally unstable). The removal of any tree 
debris located on public right-of-way is eligible 
for reimbursement, including material that orig- 
inated on private property and has been dragged 
to the right-of-way by residents during a speci- 
fied period. 


In order to receive FEMA funding, it is critical 
to be prepared and fully document all losses and 
money spent. Most damage assessments through 
FEMA must be done immediately after the di- 
saster event. The calculated dollar amount is 
then sent to the Emergency Management Direc- 
tor. FEMA has a public assistance program that 
is open to municipal departments and non-prof- 
it hospitals. These grants can be applied for to 
assist with a variety damages, including debris 
removal and emergency protective measures. 


Historically, FEMA funding for storm dam- 
age mitigation reimbursements has been made 
available in Massachusetts. For example, over 
$30.4 million in public assistance grants on 695 
individual applications were provided in the 
state (including adjacent Suffolk County) after a 
weakened hurricane Irene hit Massachusetts in 
August 2011 (see Figure 3.21). 


FEMA Funding Programs 


The following is a summary of key federal disas- 
ter aid programs that were offered by FEMA and 
administered by the state when under a presi- 
dential disaster declaration: 


e Payment of no less than 75% of the eligible 
costs for emergency protective measures 
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Figure 3.21. Massachusetts Tropical Storm Irene (DR-4028) Public Disaster Declaration Areas; source: 


https:/www.fema.gov/disaster/4028 (FEMA, n.d.). 


taken to save lives and protect property 

and public health. Emergency protective 
measures assistance is available to state and 
eligible local governments on a cost-sharing 
basis (Source: FEMA funded; state adminis- 
tered). 


Payment of no less than 75% of the eligible 
costs for repairing or replacing damaged 
public facilities, such as roads, bridges, util- 
ities, buildings, schools, recreational areas 
and similar publicly owned property, as well 
as certain private non-profit organizations 
engaged in community service activities 


(Source: FEMA funded, state administered). 


e Payment of no less than 75% for snow assis- 
tance, for a specific period of time during 
or proximate to the incident period. Snow 
Assistance may include snow removal, 
de-icing, salting, snow dumps, and sanding 
of roads (Source: FEMA funded, state 
administered). 


Payment of no more than 75% of the 
approved costs for hazard mitigation proj- 
ects undertaken by state and local govern- 
ments to prevent or reduce long-term risk to 
life and property from natural or technolog- 
ical disasters (Source: FEMA funded; state 
administered). 
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TRAINING 


Somerville staff should receive safety and techni- 
cal training through in-the-field and classroom 
methods. To ensure safe and effective work, staff 
should receive regular and updated training ses- 
sions for first-aid, CPR, chainsaw use, tree risk 
assessment, and minimum approach distances 
for energized electric lines. These topics should 
be considered as basic minimum training op- 
portunities. 


Additional training should be provided to key 
personnel in topics that include electric haz- 
ard assessment (EHAP), aerial lift training, ad- 
vanced climbing, crane operations, and aerial 
rescue. Consider having key staff members re- 
ceive training to become ISA Certified Arbor- 
ists. Develop annual “scenario training” with 
tree emergency response topics and situations. 
Types of training and certifications: 

e Safe work practices 

¢ Applicable OSHA regulations 

¢ ANSI standards 

¢ Incident Command Systems 

¢ First Aid and CPR 

e Tree risk assessments 


e Electrical hazard awareness 


e Tree pruning and felling practices during 
emergency conditions 


e Communications 
¢ Storm recognition and mitigation 


e Storm restoration practices 
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Conduct Periodic Drills: 
e Invite stakeholders and key individuals. 


¢ Bring experts in to assist with training and 
practice if needed. 


EMERGENCY RESPONSE PUBLIC 
RELATIONS 


It will be essential to identify an individual to 
serve as a Safety Officer in preparation of an 
emergency to act as point person for effective 
and uniform communication. This person will 
help ensure compliance of contractors to the 
applicable OSHA Regulations, ANSI Standards 
and BMPs. Throughout the preparation and im- 
plementation phases of the plan the Safety Off- 
cer would work in cooperation with Somerville’s 
Tree Warden and Urban Forestry staff, as well as 
the local Eversource utility arborist. Addition- 
ally, the Safety Officer would be responsible for 
identifying and training the staff needed for the 
process logistics. Communication is critical to 
surviving disasters, especially when dealing with 
the public and those who have been impacted 
by the storm event. If information is not actively 
managed during tree emergencies, disorganiza- 
tion will complicate recovery work. Public rela- 
tions should be coordinated through the Safety 
Officer/EOC or the mayor's office. Important as- 
pects of storm response communication are as 
follows: 


Communication 
¢ Creating public safety announcements 
about: 


- Threats from downed conductors. 


- Non-local crews who are travelling in 
convoys. 


- Blind spots created by heavy equipment. 


- Traffic issues involving traffic lights, work 
zones, downed limbs and trees. 


e Develop avenues for communication — web, - “Stay calm” - it may not be a bad as it 


television, radio, email, social media, phone seems, help is on the way, panic results in 
calls, and text alerts. poor decision making. 
- Determine threshold as to when to notify. - “Get help from arborists who are insured, 
and preferably Certified Arborists.” 
- Develop a short, concise statement to be pany if 
modified per the severity of the incident. - “Think critically when deciding to remove 
a tree or not—as long as no hazard is 
e Develop an alternate communications plan present.” 
that works when large power outages shut 
down electronic networks. e Indicate how the public can help. 


- Placing debris at the curbside properly. 


Recommendations for - Keeping debris away from fire hydrants and 
General Public Relations valves. 


- Separating recyclable and flammable 


e Publicize the phone numbers and staff 
materials. 


person/position for public contact. 


e Emphasize the need for careful professional 


¢ Work with the media early and often. 
damage assessment. 


¢ Take time to get accurate information out. - People often feel deeply about trees after a 
disaster, wanting either to “kill” or “save” 
them all, and they need to hear voices of 

reason from Somerville officials. 


- Be frank about the extent of damage and 
the estimated time needed for recovery. 


- Publicize your next actions and decisions. 
People get most upset when they do not 
know what is going to happen or when. 


- Trees can recover from substantial damage. 
Sometimes “unrecoverable” trees at first 
glance may be judged as much less serious 


es by an experienced professional arborist. 
e Deliver important messages to the commu- y P P yf 
nity. 


- “Stay safe’ - watch for hangers, leaning 
trees, downed wires, chainsaw injuries, etc. 
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Summary and Recommendations 


With this Storm Preparedness plan, and oth- 
er urban forest management resources avail- 
able to Somerville, such as the tree inventory 
and the rest of this Urban Forest Management 
Plan, the City of Somerville is fairly well pre- 
pared to handle the severe weather events that 
inevitably will impact Somervilles trees. With 
only minor adjustments in its approach to 
storm response, Somerville should be able to 
manage future events and be better prepared 
to seek reimbursement for the large expenses 
that sometimes accompany large storm events. 


Recommendations for improving storm 
response and recovery program and actions: 


¢ Be sure all staff are signed up for the Emer- 
gency Alert System through www.mass.gov/ 
alerts. 


e Continue to update Somerville’s street and 
park tree inventories. Current data will 
provide much needed information that can 
be used to maintain the urban forest and 
help to reduce future storm damage. 


e Address High Risk trees and EAB-infested 
trees promptly to remove them from the 
population to reduce preventable damage. 


e Remove Low Risk but storm prone species 
from the population when their service lives 
are over and replace with more resilient 
species (Tables 3.7 and 3.8). 


¢ Practicing proper pruning techniques, 
eliminating codominant stems, and keeping 
trees as healthy as possible, all helps in the 
creation of a more wind resistant urban 
forest. This is an important facet of the 
Young Tree Training Program (see Young 
Tree Training in Section 3.2 Tree Mainte- 
nance Program). 
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e Utilize Homeland Security office to provide 
quick notification to Massachusetts Home- 
land Security Division and FEMA if reim- 
bursement from disaster funds is antic- 
ipated. Develop a clear system of record 
keeping that will provide required infor- 
mation so that reimbursement is achieved 
where allowed. This step can save Somerville 
several thousands of dollars in costs for 
cleanup of storm debris from future storm 
events. 


Complete the Tree Emergency Plan Work- 
sheet (Appendix H) and distribute appropri- 
ately. Review the Worksheet annually and 
update information as needed. 


Communicate to all appropriate Somerville 
staff and partners the procedures for prior- 
itizing and managing urban forest damage 

after storms per the three storm categories. 


Provide staff training, particularly on tree 
risk and working with potential electrical 
hazards. 


Commit to providing residents with timely 
messaging about Somerville’s response and 
recovery activities and about tree damage 
and correction topics. Prepare public rela- 
tions materials ahead of time so that they are 
easily accessible when the storm strikes. 


Partner Information 





Department of Massachusetts Homeland 
Security and Emergency Services 


httos:/www.mass.gov/homeland-security- 
initiatives 


Disaster Relief Grants 


httos:/www.grantwatch.com/cat/48/disaster- 
relief-grants.html 


FEMA Disaster Management Toolkit - Debris 
Management Guide 


httos:/www.fema.gov/pdf/government/grant/pa/ 
demagde.pdf 


Emergency Management Director (EMD) 


httos:/www.mass.gov/find-your-local-emergency- 
management-director-emd 


Massachusetts Department of Energy 
Resources (DOER) 


httos:/www.mass.gov/orgs/massachusetts- 
department-of-energy-resources 


Massachusetts Department of Public Utilities 


httos:/www.mass.gov/orgs/department-of-public- 
utilities 


Massachusetts State Emergency Response 
Commission (SERC) 


https://www.mass.gov/service-details/ 
massachusetts-state-emergency-response- 
commission-serc 


Massachusetts State Police 


https://www.mass.gov/orgs/massachusetts-state- 
police 


The Massachusetts Emergency Management 
Agency (MEMA) 


https://www.mass.gov/orgs/massachusetts- 
emergency-management-agency 


Ready.gov — Citizen Emergency Readiness 
Campaign 


https:/www.ready.gov/ 


United Way Disaster Relief 


https:/www.unitedway.org/recovery 


Somerville Emergency Management Director 


Somerville Fire Dept. 

Deputy Chief Charles Breen, 

266 Broadway Somerville, MA 02145 
(617) 623-1700 
cbreen@somervillema.gov 
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THE ROAD MAP 


s described in Section 2: Somer- 
villes Tree Inventory Data, the City 
of Somerville is responsible for the 
management of an urban forest com- 
prised of approximately 11,484 City-owned trees 
growing along streets and in City-owned open 
space. This valuable community asset provides 
over $1 million in quantifiable benefits annually 
to Somerville—and many more unquantifiable 
benefits—and is the only City infrastructure 
that both appreciates in value over time and pro- 
vides a positive return on investment for pub- 
lic funds allocated to its care. Section 3.2: Tree 
Maintenance Program provides an understand- 
ing of the workload necessary to maintain and 
enhance the Citys urban forest over the next 
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seven years. For example, 88% of the City’s trees 
require some level of routine pruning (including 
young tree training). 


This Section of the Urban Forest Management 
Plan describes the details of how the City’s ur- 
ban forestry program operates, how it is funded, 
and current ordinances and policies that guide 
the program and the protection of the trees in 
the city. It further provides recommendations 
for developing a more robust and efficient urban 
forestry program, as well as suggestions for bol- 
stering public engagement. This Section should 
be used as a Road Map for the City to increase 
operational efficiency, identify additional fund- 
ing avenues, better protect the cities trees, and 
advance outreach strategies. 





4.1 
Operations Review 


Introduction 


The City of Somerville is fortunate to have a sig- 
nificant tree canopy, a healthy street tree popu- 
lation, a tree ordinance and citizen committee, 
knowledgeable City staff, and contractual re- 
sources to perform tree planting and tree care 
work when needed. Despite these assets, the 
City’s forestry program does not operate as pro- 
actively as it should, and is underfunded and 
understaffed for its projected workload and rec- 
ommended program responsibilities outlined in 
Section 3.2: Tree Maintenance Program. Major 
goals for Somervilles Tree Maintenance Pro- 
gram are shown in Table 4.1. This Operations 
Review provides a better understanding of the 
existing care of Somerville’s trees, highlights the 
strengths of the program overall, and identifies 
challenges/areas for improvement. Specifically, 
this Operations Review 1) evaluates the effica- 
cy and appropriateness of Somerville’s present 
urban forestry management practices; 2) de- 
termines if there are sufficient resources allo- 
cated and available to maintain a safe, viable, 
and sustainable urban forest; 3) provides goals, 


guidelines, and new strategies that can help 
standardize and optimize the management of 
Somerville urban forestry program and arbori- 
cultural practices and create a proactive mainte- 
nance program. It should be used to guide future 
City resource allocations as well as staff and pro- 
gram development so that Somerville can move 
toward appropriately managing, maintaining 
and growing its urban forest in the best way pos- 


sible. 


The information presented in this Operations 
Review was compiled from an examination of 
the Citys organizational structure, budgets, 
staffing levels and types, City plans and policies, 
GIS and tree inventory data, and other urban 
forestry program information, followed by in- 
terviews with key staff. Urban forestry opera- 
tions and management practices were then eval- 
uated as they relate to staffing levels, equipment 
resources, and budgets, with the aim of identify- 
ing specific options for improving the efficiency 
and effectiveness of work. Recommendations 
were made following industry standards and 
best management practices. 


Table 4.1. Major goals of Somerville’s Tree Maintenance Program (Section 3.2) 


(CT=)al=V¢-] Ola ot-] pM ate) «-3-) ma Cley-] [3 


Street Tree Maintenance Program Goals 


a ae , Perform all priority tree removal and 
Minimize risk and liability related to public trees ae . 7 
pruning work in the next 2 years 
Protect trees and preserve their Establish a preventive Routine Pruning 
role in defining the City’s character cycle of at least 6 years 


Develop a proactive management Establish a Young Tree 
regime for public trees Training cycle of 3 years 





Ensure tree benefits for future generations Plant at least 
through a sustainable planting program 350 trees each year 
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Operations Overview, Findings, Discussion & Recommendations 


he focus of the analysis was to identify 

the strengths of the program and deter- 

mine whether there are any large op- 

erational gaps or challenges that could 
potentially interfere with the implementation of 
the recommendations in Section 3.2: Tree Main- 
tenance Program. 


1. City Organizational Structure, 
Personnel & Productivity 


Somerville’s urban forest is overseen and man- 
aged by two divisions: Public Space and Urban 
Forestry (PSUF) and the Department of Public 
Works (DPW) Highway Division’ Tree Crew. 


PSUF Public Space and Urban 

(A eraaie aco Forestry (PSUF) is a divi- 
sion of the Mayor's Office 

of Strategic Planning and Community Develop- 
ment (OSPCD) and is the planning arm of the 
urban forestry program. PSUF is responsible for 
design and management of the public realm, in- 
cluding protecting and preserving existing trees, 
planting new trees, communicating with city 
residents, and planning for the future. PSUF has 
two (2) full-time staff members who oversee tree 
planting and maintenance, keep track of data, 
staff the Urban Forest Committee and Conser- 
vation Commission, ensure compliance with the 
Tree Preservation Ordinance, and interact with 
constituents and elected officials. These posi- 
tions, the Senior Urban Forester and Landscape 
Planner and the Urban Forester and Landscape 
Planner, are relatively new positions, both creat- 
ed within the past 5 years. Staff in these profes- 
sional urban forester positions have arboricul- 
tural certifications (i.e. from the Massachusetts 
Arborist Association, International Society of 
Arboriculture, etc.), but do not perform tree 
removal or pruning work. Both urban foresters 
have been designated as Deputy Tree Wardens. 


These urban foresters support the urban forest- 
ry management program by managing contracts 
related to tree planting, young tree training, and 
parks tree health, performing planting site re- 
views and planting oversight, guiding interde- 
partmental cooperation and partner relations, 
issuing permits, attending and leading commu- 
nity meetings, designing and supporting special 
events, and carrying out other administrative 
duties as needed. PSUF staff are located in City 
Hall (93 Highland Avenue) and report to the di- 
rector of PSUF. 


& DPW Department of Public Works 


Department of ‘Tree Crew is organizationally 

Public Works Sal : 
located within the Highway 
Division of the Department of Public Works 
(DPW) and is responsible for the day-to-day field 
operations related to the urban forest, including 
pruning trees, performing tree removals, grind- 
ing stumps, picking up downed limbs, and re- 
sponding to tree damage from storm. Currently 
the DPW Tree Crew has three (3) full-time staff 


dedicated to tree maintenance. They are avail- 
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Figure 4.1 Organizational chart of Somerville staff who work directly on urban forestry matters. 
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able to perform other duties as needed or in an 
emergency, but their primary job responsibil- 
ities center on urban forest maintenance tasks. 
These positions require a hoisting license and a 
Commercial Driver’s License (CDL); however, 
arboricultural certification or experience is not 
required, although it is preferred. Presently, no 
one on the crew has arboricultural certification 
although some have many years of on-the-job 
experience. The DPW’s Highway Foreman and 
Superintendent of Highways instruct the tree 
crew on their daily work assignments and man- 
age some of the tree maintenance contracts, with 
some advice from the PSUF Urban Foresters at 
City Hall, or based on 311 requests. The Super- 
intendent of Highways is also the City’s Tree 
Warden, who has formal, state-designated au- 
thority to protect the city’s public shade trees per 
Massachusetts General Laws Chapter 87. This 
staff is supported by DPW's Administrative staff, 
including clerical staff that monitor, print, and 
forward 311 requests to Tree Crew Management. 
Once work orders are completed, clerical staff 
also close out 311 requests. The DPW Tree Crew 
is located in the DPW building (1 Franey Road) 
and reports to the Superintendent of Highways. 
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The challenge with the division of the Urban 
Forestry staff between two departments is that 
miscommunications can occur between the 
departments/divisions, which can lead to inef- 
ficient, ineffective or duplicative services. This 
can be improved by strengthening the formal 
communication, coordination and collabora- 
tion process between PSUF and DPW Tree Crew 
staff and managers. Both DPW Tree Crew and 
PSUE staff conduct tree inspections based on re- 
quests by residents and other city departments, 
as well as self-directed assessments. In addition 
to regular communication about tree remov- 
als, staff from PSUF and DPW meet monthly to 
discuss urban forestry practices. Nevertheless, 
as the two departments operate independently, 
keeping apprised of the day-to-day decisions 
and operations is a challenge. 


PERSONNEL & PRODUCTIVITY 


The 2014 Urban and Community Forestry Cen- 
sus of Tree Activities reports that the nation- 
al average number of dedicated urban forestry 
program employees for cities with populations 
of between 50,000 and 99,999 is 6 full-time and 
3 part-time or seasonal workers (Hauer and Pe- 
terson 2016). As described above, the City of 
Somerville currently has 5 full-time staff ded- 
icated to urban forestry matters (two urban 
foresters and three laborers). For the goals and 
recommendations of Section 3.2: Tree Mainte- 
nance Program to be achieved, the City’s urban 
forestry program would benefit from addition- 
al crews and technical staff dedicated solely to 
the program. It is recommended that for each 
tree crew, at least one staff member be certified 
in arboriculture or at a minimum has extensive 
experience in the field. Dedicated and informed 
staff with clearly defined job responsibilities will 
provide better and faster responses to resident 
and interdepartmental requests. Increased re- 
sponsiveness will reduce public tree risks, ele- 
vate the professionalism of the city, and increase 
the efficiency of the operations. 


While the City recognizes the need for additional 
staff, they have faced challenges in attracting and 
retaining qualified staff in the DPW Tree Crew. 
The City should work through the union to eval- 
uate its compensation and training package for 
DPW Tree Crew workers and identify ways to 
make it more attractive for both recruitment and 
retention of department employees. 


Seasonal and intern positions are an option for 
addressing program staffing capacity needs. 
Seasonal/intern positions could be assigned to 
assist the PSUF urban foresters with inspections, 
administrative permit reviews, utility coordina- 
tion/inspections, and public education. They 
could also be assigned to help with inventory 
updates, data entry, and reporting, or to assist 
with the Young Tree Training program. The 
City of Somerville should explore recruitment 
options including Massachusetts technical high 
schools such as Essex North Shore Agricultur- 


For the goals and recommendations 
of Section 3.2: Tree Maintenance 
Program to be achieved, the City’s 
urban forestry program would benefit 
from additional crews and technical 
staff dedicated solely to the program. 


al & Technical School, or Norfolk County Ag- 
ricultural School. These schools train students 
in arboriculture, teaching them basic climbing 
and pruning techniques and tree identification. 
Some students even have CDL licenses by the 
time they graduate. 


USE OF CONTRACTORS AND CITY 
PERSONNEL 


Presently, tree care contractors perform most 
of the maintenance work for trees that have 
branches in powerlines, as City staff do not have 
certifications to work around utility wires. De- 
pending on the workload, tree care contractors 
are sometimes hired to assist with tree pruning 
and the removal of dead and dangerous trees. 
The City also uses a consulting arborist to help 
with tree assessments and appraisals. This con- 
sulting arborist works in the City an average of 
one day per month. The DPW’s Superintendent 
of Highways manages the contracts for on-call 
tree maintenance and for the consulting arbor- 
ist. 


In addition, almost all tree planting in the City is 
performed by contractors. The PSUF urban for- 
esters manage these planting contracts, which 
includes all tree planting activities as well as tree 
watering and maintenance during a two-year 
establishment period. The urban foresters also 
manage the newly established (2019) Parks Tree 
Health and Young Tree Training Program con- 
tracts. 
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If the capacity and knowledge base exists, cities 
can use in-house staff and equipment to perform 
urban forestry tasks, or they can hire contrac- 
tors who specialize in various arboricultural dis- 
ciplines and services to do the work. To increase 
efficiency and lower costs, a combination of in- 
house personnel and contractors can be used. 


The following summary of the advantages and 
disadvantages of using contracted and in-house 
staff for urban forestry operations, technical ad- 
vice, and management has been adapted from 
the Urban Forestry Best Management Practices 
for Public Works Managers: Staffing (American 
Public Works Associations, n.d.). 


The City’s current practice of contracting tree 
crews to assist with tree pruning and removals, 
and consultants to assist with tree risk man- 
agement and appraisals is a good approach for 
supplementing and complementing existing 
City staff. Using this combination of contracted 
labor, equipment, and expertise in conjunction 
with City staff is a viable solution to accomplish 
the quantity and diversity of work that the man- 
agement plan outlines in the near future. 


Whether beginning the routine 
pruning program (see Section 

3.2: Tree Maintenance Program), 
increasing the number of tree 
planting projects, or performing 
public education, Somerville’s need 
for additional staff to support the 
urban forest management program 
should be a priority in the next few 
years. The City should take into 
account needs and funding levels 
when deciding whether to hire more 
in-house staff or outside contractors. 
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CITY ORGANIZATIONAL 
STRUCTURE, PERSONNEL & 
PRODUCTIVITY RECOMMENDATIONS 


e Hire operational staff with arboricultural 
certifications or provide incentives for 
current staff to obtain certifications. 


Evaluate compensation and training package 
for DPW Tree Crew workers and identify 
ways to make it more attractive for both 
recruitment and retention of qualified 
department employees. 


Strengthen the formal communication, 
coordination and collaboration process 
between PSUF and DPW Tree Crew staff 
and managers. 


Explore hiring part-time/seasonal employees 
to provide urban forest management 
support. 


Consider establishing an internship program 
to assist with the urban forestry program as 
needed; students could come from Univer- 
sity of Massachusetts, Tufts University, Essex 
North Shore Agricultural Technical School, 
Norfolk County Agricultural School, and/or 
various vocational schools in the region. 


Assess opportunities to expand the capacity 
of current staff, or supplement with contrac- 
tual staff for specific time periods or specific 
projects. 


Consider combining the PSUF Urban 
Foresters and the DPW Tree Crew staff into 
one centralized facility. 
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CONTRACTED 


Crews and Work Production 


IN-HOUSE 


Crews and Work Production 


oO Advantages oO Advantages 


¢ Staff can be more knowledgeable 
about the community and can be 
motivated by pride and residency. 


¢ Workforce is more stable. 


¢ More flexible for other work 
assignments. 


« May resoond more quickly to 
emergencies. 


¢ More control over training and 
specializations. 


¢ Quality can be perfected over time 
through training to meet community 
standards. 


¢ No administrative time is needed to 
write and oversee contracts. 


°o Disadvantages 


¢e Large investment in equipment and 
maintenance per crew or person. 


¢ Workers are paid wages and benefits 
year-round. 


¢ The city responsible for damage 
caused by crew actions. 


¢ The city bears the costs for on-the-job 
injuries and workmen’s compensation. 


¢ Administrative time is required for 
human resources tasks 








¢ Funds are only paid for work 
performed and when completed to 
specifications and the satisfaction of 
the city. 


Labor is available for peak demands 
and special projects; there is the option 
of cancellation and there is no cost 
when work is not needed or when the 
weather is poor. 


Contractor provides all required 
equipment, tools, and supplies; 

repair, maintenance, and downtime of 
equipment are not the responsibility of 
the city. 


All insurance and workman’s 
compensation is the responsibility of 
the contractor. 


¢ Contractor provides employee 
supervision, training, and certifications. 


¢ Liability for damage to public and 
orivate property is the responsibility of 
the contractor. 


°o Disadvantages 


e Contractors are bound by the 
specifications of the contract; their 
work assignments are not as flexible. 


« May not be as quick to respond to 
emergencies as in-house crews. 


¢ Contractors still require oversight and 
management by city staff. 


e Administrative time is required for 
contract writing, monitoring, and 
Invoice processing. 
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IN-HOUSE 


Technical, Management, 
and Support Staff 


Oo Advantages 
¢ If job description and requirements 
are written correctly, staff can be very 
knowledgeable and experienced. 


¢ Has strong ties within the community. 


¢ Has or will build “institutional 
knowledge”. 


els available at a moment’s notice to 
oerform a wider variety of tasks. 


els directly accountable to the residents 
and the city. 


So Disadvantages 
e May only be experienced in limited 
aspects of arboriculture and urban 
forest management. 


«Some investment in equipment must 
be made, such as a vehicle, computer, 
and diagnostic tools. 


¢ City must invest time and funding 
for obtaining and maintaining 
certifications, licenses, and other 
training. 


¢ Fringe benefit costs and long-term 
pension obligations could present cost 
barriers to staff expansion. 


CONTRACTED 


Technical Support Staff 


Oo Advantages 


¢ Usually is very experienced and 
knowledgeable on a wide array of 
tOpics. 


¢ Can provide a high level of 
knowledge in a specific area, such 
as hazard tree identification, tree 
valuation, ordinances and technical 
specifications, tree preservation. 


¢ Usually is fully equipped with a vehicle, 
computer, and all other tools/resources 
needed to perform work. 


¢ All certifications, licensing, and 
continuing education are already in 
place and separately provided. 


¢ Contracted personnel do not require 
long term pension obligations from the 
city. 


« Can be more easily released from 
service. 


° Disadvantages 
« Contract agreement may limit flexibility 
in job assignments. 


¢ If used regularly, and for an extended 
period of time, contract staff can be 
more expensive in the long term. 


¢ Administrative time must be provided 
for contract writing, monitoring, and 
Invoice processing 
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2. Training and Staff Development 


Training and staff development are important 
not only for on-boarding new hires and teaching 
them about the City’s programs and operations, 
but also for introducing new technical concepts, 
practical techniques, and safety principles to the 
field staff, and to teach administrative staff about 
the capabilities of any new computer software 
system designed for urban forest management 
tasks. 


The City's DPW Tree Crew staff currently have 
CDL and hoisting licenses, but have no formal 
arboriculture training. They should be given a 
comprehensive, ongoing, and consistent training 
program. A quality training program is essential 
for keeping staff safe, efficient in their work, and 
motivated about learning new skills. Currently, 
the City does not have a formal arboricultural 
training program and no defined budget specifi- 
cally for this purpose. 
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For staff involved with tree maintenance, plant- 
ing, and urban forest management, diverse 
training is needed given the nature of the re- 
source and the unique and potentially highly 
dangerous working conditions. At a minimum, 
most urban forest management programs in the 
country provide training to all forestry employ- 
ees in these areas: 


¢ Tree identification and basic tree physiology 


e ANSI A300 pruning, maintenance, and tree 
protection standards 


¢ ANSI Z133 safety requirements 

¢ Job site set-up, flagging, and safety 

e First Aid, CPR 

e OSHA compliance 

¢ Electrical Hazards Awareness Program 

e Chainsaw safety 

¢ Defensive driving 
More advanced training, such as tree protection 
techniques, insect and disease detection, diag- 
nosis, and management, and to obtain arbori- 
cultural credentials is recommended to increase 
the professionalism of the staff and program, 


and to further ensure safe working conditions 
and improved tree health. 


The City should not only offer more training, but 
also formalize it. That means creating an annual 
training schedule for all employees and tracking 
the training. Documentation of safety training 
is especially important. Also, greater emphasis 
should be placed on OSHA requirements due 
to the associated liability/ financial risks to the 
City should it not be able to document training 
post-accident and during incident investigation. 
Documentation of training for each employee 
would also help shed light on deficiencies and 
aid in customizing a training program for that 
employees current job description and future 
career path. 


Training for staff involved in urban forest main- 
tenance can be provided by a variety of sources, 
such as other City employees, the Massachu- 
setts Arborists Association, the Massachusetts 
Department of Conservation and Recreation, 
equipment manufacturer representatives, and 
local and regional professional organizations 
such as the New England Chapter of the Inter- 
national Society of Arboriculture. Depending 
on the topic, training can be offered annually, 
seasonally, at weekly “tailgate” sessions, or as 
needed. 


Training does more than just educate workers. 
Training supports professional development and 
job advancement, and positively influences atti- 


tudes and morale. By providing a variety of qual- 
ity training programs on a consistent basis, the 
City can keep its staff motivated about learning 
new concepts and performing its work respon- 
sibilities in the best, safest, and most effective 
ways possible. 


TRAINING & STAFF DEVELOPMENT 
RECOMMENDATIONS 


e Provide regular and formal safety, equip- 
ment use, and arboricultural training to staff 
performing urban forest management tasks. 


¢ Consider providing all staff with the oppor- 
tunity to become Massachusetts Certified 
Arborists or International Society of Arbo- 
riculture (ISA) Certified Arborists as well as 
ISA Municipal Specialists. 


e Somerville should encourage staff to attend 
at least 1-2 trainings or conferences per year. 
Such trainings and conferences are offered 
by the Massachusetts Arborists Association, 
the Massachusetts Department of Conser- 
vation and Recreation, the New England 
Chapter of the International Society of 
Arboriculture, and other local and regional 
professional organizations. 
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3. Equipment 


The City has a large bucket truck, chippers, and 
vehicles to perform routine and emergency tree 
pruning and removal. The City also owns and op- 
erates a stump grinder to remove stumps. When 
equipment needs to be repaired the City uses 
their central repair garage or contracted vehicle 
repair and maintenance vendors. Based on the 
current 3-person crew, the equipment and fleet 
are generally adequate to perform their assign- 
ments, although some equipment is outdated 
and should be replaced. Moreover, if additional 
staff and/or seasonal temporary staff are hired, 
additional vehicles and equipment will need to 
be purchased or rented. Table 4.2 provides a list 
of the City’s current forestry equipment; the ae- 
rial truck and one of the tree chippers are over 
10 years old and require replacement, and the 
stump grinder does not perform adequately ac- 
cording to the crew. Staff has also requested a 
smaller aerial truck for easier maneuverability 
around the city. 


To accomplish the work plan outlined in Section 
3.2: Tree Maintenance Program, any additional 
or specialty equipment needed may be provid- 
ed by the contractual tree and landscape crews 
who will perform the work. The City also has a 
budget line item to rent necessary equipment if 
required. 


EQUIPMENT RECOMMENDATIONS 


Table 4.2: List of equipment dedicated to tree maintenance 


Assess fleet age, condition, and usage hours 
to determine when equipment used for 
urban forest maintenance will need to be 
replaced; once identified, begin purchasing 
process at least one year prior to the 
projected “aging out” date. 


Consider providing the tree crew with a 
smaller aerial truck for easier maneuvering 
around the city. 


Rent or contract for specialty equipment 
that would not be used often for urban 
forest management and/or by any other 
department in the city. Or, consider sharing 
specialty equipment with other nearby cities. 


STesyare| Year Comments 


Type 


Replacement Suggested 
Tree Chipper 2016 Within life expectancy cycle 


Not adequate. 
. stump Grinder sami Trade towards HD model. 
Replacement Suggested 
Forestry / 55’ Aerial Truck | International 2007 FY / CIP / 20 
Pickup Truck 2019 New CIP-19 Acquisition 
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4. Technology 


The Society of Municipal Arborists reports that 
6.5 hours per day (or 80% of the workday) is the 
standard and average time spent performing as- 
signed tree maintenance work. Somerville’s Tree 
Crew spends up to an hour each day traveling 
to/from the DPW office and to different work 
sites throughout the City. Adding in the time 
for the crew to mobilize on the site, Somerville's 
crews may average about 5.5 hours per day on 
tree maintenance activities. Efficiency could be 
improved by providing tree crews with training 
and access to tablets or similar mobile technol- 
ogy that contains the 311 system, tree inventory 
data (i.e., TreeKeeper®) and their daily work as- 
signments. This would allow the crew to more 
efficiently route their work day and would also 
allow them to see other work orders (not cur- 
rently assigned to them) that they may be able to 
complete while in the area. 


Maximizing the Use of TreeKeeper® to 
Increase Efficiency of Urban Forest 
Operations 


The City uses TreeKeeper® software which makes 
urban forest data, mapping information, and 
benefit calculations available instantly to staff 
and residents alike. For managing its urban for- 
estry program, TreeKeeper® also provides tools 
and functions that can help the City accomplish 
its tree maintenance and planting goals and 
better organize work, increase efficiency, and 
respond to resident requests. Select staff has re- 
ceived TreeKeeper® training and have access to 
expert technical support. Maximizing the use 
of TreeKeeper® should significantly enhance the 
efficiency and effectiveness of the urban forest 
management program. 
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Using i-Tree Tools 


The U. S. Forest Service's i-Tree Tools (www. 
itreetools.org) offer a variety of state-of-the- 
art, peer-reviewed urban forestry analysis and 
benefits assessment tools, calculators, and refer- 
ence materials. All i-Tree resources are free and 
available to the public. Communities of all sizes 
use i-Tree Tools to strengthen their urban forest 
management and advocacy efforts by quantify- 
ing the composition of trees and forests, and the 
environmental services they provide. The City 
can use the information, statistics, and mapping 
from i-Tree to gauge program success, under- 
stand where improvements are needed, and to 
educate the public and gain support for the ur- 
ban forestry program. 


In particular, i-Tree Canopy can be used to es- 
timate the location, extent, and growth of the 
citys entire urban tree canopy. i-Tree Canopy 
uses Google Maps aerial photography within a 
preselected area boundary and generates ran- 
dom sample points. From these sample points, 
the type of cover is selected (impervious, grass, 
tree, etc.) from a pre-defined list (that is deter- 
mined by the individual using i-Tree Canopy). 
The more sample points that are generated and 
completed, the better the canopy cover estimate 
is for the selected area. Every three years or so, 
the city could complete an i-Tree Canopy project 
to gauge the success of tree planting and pres- 
ervation. Furthermore, i-Tree Streets or i-Tree 
Eco can use updated inventory data to project 
the value of ecosystem services, like air and wa- 
ter quality improvements, stormwater manage- 
ment, and energy conservation, that the street 
trees provide the City and its residents. 


TECHNOLOGY RECOMMENDATIONS: 


Provide Tree Crew staff with adequate 
mobile devices/tablets or similar mobile 
technology to help coordinate work and 
efficiently route daily assignments. 


Utilize asset management software (such as 
TreeKeeper®) to develop work orders that 
city crews and contractors can access using 
tablets or smartphones or other mobile tech- 
nology. 


- Provide asset management software 
training to staff. 


Utilize work orders to prioritize and assign 
work to maximize efficiency. 


Track work activities completed or to be 
done. Utilize software reporting tools to 
generate urban forestry updates to share 
with City managers and Council on work 
completed or to demonstrate program 
needs. 


Use data and reports from asset 
management software to analyze crew 
productivity and contractual costs to get 
realistic numbers for refined budget and 
staffing analyses. 


¢ Utilize i-Tree Tools every 3-5 years to eval- 


uate the benefits of the urban forest and 
compare changes over time to management 
activities completed. Communicate changes 
to City leadership, Council and the public 
and explain how the changes (positive or 
negative) have been affected by urban forest 
management activities the City has under- 
taken (or other factors, e.g. invasive species, 
storms). 


Develop standard operating procedures 
(SOP) for updating tree inventory data and 
inputting records and information in the 311 
system. 
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5. Constituent Services 


The input and collaboration of residents who 
care about the urban forest and its impact on the 
“common” is an essential part of any successful 
municipal urban forestry program. In Somer- 
ville, external stakeholders have helped to im- 
prove the urban forest program. 


Figures 4.2 and 4.3 show the monthly tree 
maintenance and planting requests generated 
from the public using the 311 system from July 
2015 to March 2019. 


Residents can log 311 service requests by call- 
ing 311 (617-666-3311 outside of Somerville), 
emailing 31lrequests@somervillema.gov, or 
inputting their requests directly through the 
website (www.somervillema.gov/311) or the 311 
app. The 311 system has five different types of 
requests related to trees: Tree trimming/ prun- 
ing, Down tree limb branch, Tree/stump remov- 
al, Arborist and tree maintenance, and Request 
tree on public property. The DPW responds to 


the Tree trimming, Down tree limb branch, and 
Tree/stump removal requests. The PSUF urban 
foresters manage the Tree planting requests. 
Both divisions manage and respond to the Ar- 
borist and tree maintenance requests. 


The DPW has 2 dedicated fulltime administra- 
tive staff whose responsibility includes process- 
ing the requests for all DPW services in the city, 
including requests unrelated to tree mainte- 
nance. The DPW Tree Crew aims to respond to 
each call and close it out within 10 work days. 
Requests related to public safety are completed 
as soon as possible. Also, as the 311 system is 
used as a work-order system for the Tree Crew, 
work that is requested outside of the 311 system 
may be entered in on the same day the work is 
completed. Additionally, because there are mul- 
tiple steps involved in the use of the 311 system, 
information is sometimes lost, and in some cas- 
es work orders are left open longer than 10 days 
even when the work has been completed. City 
staff should consider streamlining this process 
or standardizing it specifically for tree work. 


Figure 4.2: Chart of external 311 requests for tree maintenance 


Monthly External 311 Requests 
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The PSUF urban foresters aim to address urgent 
Arborist and tree maintenance requests within 
10 days or less (depending on the nature of the 
request), and the remainder within one month. 
PSUF urban foresters also aim to close out tree 
planting requests within one year from the ini- 
tial request (i.e. two planting seasons). Because 
there is no administrative staff to aid with orga- 
nizing or closing out these 311 requests, the re- 
quests are often left open even when the request 
has been completed. 


While partnerships and goals are discussed in 
detail in Section 4.4: Public Engagement, the 
following recommendations are suggested ac- 
tions the City can take in order to improve the 
efficiency of its operations and responsiveness 
to constituents to increase the success of its tree 
management program. 


Figure 4.3: Chart of external 311 Tree planting requests 


CONSTITUENT SERVICES 
RECOMMENDATIONS 


e Set a target timeframe (i.e. 1, 2, or 3 days) 
for a response (not a resolution) to a resident 
311 request for service. Stick to the agreed 
upon timeframe for closing out the request 
(i.e. 10 days for Down limb, Tree trimming, 
and Stump removal requests, 1 month for 
Arborist and tree maintenance requests, and 
1 year for Planting requests). 


e Set standards for entering and closing out a 
tree maintenance request to ensure consis- 
tency and compliance. 


e Consider hiring a part-time administra- 
tive assistant or intern to help the PSUF 
urban foresters respond to 311 requests and 
complete other administrative tasks. 


Monthly External Request for Tree on Public Property 
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6. Tree Specifications 


Well-written specifications are an important tool 
in assuring the quality of tree work performed. 
Providing City workers and outside contractors 
with detailed information on what is required to 
perform a job to the City’s standards is crucial 
to protecting Somerville’s trees. Clear specifica- 
tions can also help eliminate a wide range of bids 
from outside contractors, and give the City more 
accountability over the expenditure of public 


funds. 


Incorporating tree maintenance and planting 
specifications with bid requests and contracts 
should be a standard operating procedure and 
best management practice for a city. Without 
clear and detailed specifications, a city may re- 
ceive bids from arborists and landscapers that 
have distinctly different qualifications and prac- 
tices from what the city intended. Just like a 
builder would not consider bidding on the con- 
struction of a home without a set of plans, arbor- 
ists and landscapers also need a set of plans (ie. 
specifications) to present a reasonable bid. 


With Somerville’s reliance on contractors to per- 
form tree maintenance and planting work, there 
is a great need for a clearly identified scope of 
work. Specifications communicate needs, form 
the basis of bids, and serve as a standard for eval- 
uating the quality of the completed work. In- 
house crews also require clearly defined expec- 
tations and objective evaluation of their work; 
specifications will help them too. 
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Specifications, especially for larger urban forest 
maintenance and planting projects the City in- 
tends to take on in the future, have many bene- 
fits, including: 


e Promoting proven tree care practices 
e Embodying professionalism 


e Enhancing communication between the city, 
field personnel, office staff, contractors, and 


the public 
¢ Educating the public and decision makers 
¢ Facilitating contractual fulfillment 


¢ Reducing liability exposure 


Currently the City includes specifications when 
it solicits bids for its urban forestry projects. The 
city should continue making it a practice to use 
and reference detailed industry-based specifi- 
cations for all tree removal, pruning, stump re- 
moval, tree planting and young trees care bids 
and contracts. 


In collaboration with the PSUF urban forest- 
ers, the City’s Engineering Division created for- 
mal tree protection standards. These standards 
should be used in all construction projects to 
ensure that trees are being adequately protected. 


SPECIFICATIONS 
RECOMMENDATIONS: 


e Create a library of specifications and details 
for different types of tree work. These docu- 
ments can be easily inserted into new bid 
documents and contracts. 


¢ As new projects and types of work are devel- 
oped, create new specifications and details 
to guide that work. Add these new specifica- 
tions and details to the library. 


7. Utility Relations 


The residents and businesses of Somerville use a 
multiplicity of utility services — electricity, gas, 
water, sewage, telecommunications, cable televi- 
sion, etc. — each of which requires an extensive 
distribution and transmission network, both 
above and below ground. These networks also 
need space, and they are frequently under tight 
constraints on their placement and alignment. 


The space available for both trees and utility ser- 
vices is often very restricted, and they frequently 
share the same space, above and below ground. 
Where they are in close proximity, there is the 
potential for either the tree or the utility service 
to be damaged by the other. If they are to co-ex- 
ist, the needs of each must be understood and 
appropriate planning, precautions, and main- 
tenance must be taken to minimize the risk of 
damage. 


Utility companies are in the business of deliver- 
ing energy, products, and services to their cus- 
tomers in a safe, efficient, and reliable manner. 
Cities are in the business of responding to res- 
idents needs, ensuring public safety, and im- 
proving the quality of life for all. Over the years, 
municipalities have experienced conflicts over 
the design, location, and maintenance of utilities 
and the location and management of public and 
private trees. 


Trees are a vital component of a city's infrastruc- 
ture, providing many economic and environ- 
mental benefits. However, safe, reliable utility 
services are also vital to the success of a city on 
many levels, and trees, particularly those that are 
not maintained properly, are often the cause of 
power outages. There are reasonable methods 
and policies that can help or eliminate most tree/ 
utility conflicts. 


Utility companies have a right to prune the 
branches of public and private trees near their 
power lines as long as they follow certain rules 
and _ restrictions. Massachusetts State Law 
(M.G.L. Chapter 87, Section 14) states that the 


utility company, at the request of the tree warden, 
must submit an annual vegetation management 
plan and annual hazard tree removal plan pri- 
or to completing any work. Every year, the Tree 
Warden and PSUF Urban Foresters require not 
only that Eversource submits these documents 
well in advance of performing their pruning 
or removal work, but also that they meet with 
the City staff to discuss additional restrictions 
to their standard operating procedures. At the 
onset of the tree pruning work, these City Staff 
then meet with the tree workers in the field to 
ensure that they are aware of the Somerville re- 
quirements. The Tree Warden and PSUF urban 
foresters periodically check on utility company’s 
tree work to ensure compliance with the City 
restrictions. The City’s Urban Forestry website 
has a video explaining this type of work (see the 
“Tree Trimming Around Power Lines” video, 
here: www.somervillema.gov/urbanforestry). 


Underground utility work includes the repair 
and replacement of main and service gas, water, 
and sewer lines. This work is done by Eversource, 
National Grid, the City of Somerville Water and 
Sewer Department. If care is not taken, machin- 
ery used for this work can damage tree limbs or 
trunks. Excavation work that is done too close to 
the tree can result in root damage that can harm 
or even destabilize the tree. In coordination with 
the Citys Department of Infrastructure and As- 
set Management, PSUF staff has begun to build 
relationships with utility partners to ensure that 
trees are well protected during these utility re- 
pairs and upgrades. However, strict tree protec- 
tion protocols for underground utility should be 
developed and communicated to formalize the 
City’s tree protection expectations and require- 
ments for underground utility work. 


Methane leaks from underground natural gas 
pipes may be the source of some urban tree death 
(Schollaert et al. 2020). Methane replaces the ox- 
ygen in the soil and deprives tree roots of the ox- 
ygen they need. Although utility companies are 
required to fix large methane leaks, they are not 
obligated to fix small leaks. However, these small 
leaks can have a negative impact on tree health. 
The City should work with local nonprofits (ex. 
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Mothers Out Front, Heet) and community lead- 
ers to convince utility companies to repair natu- 
ral gas pipes that may be impacting tree health. 


UTILITY RELATIONS 
RECOMMENDATIONS 


Eversource and the City should adopt all 
applicable arboricultural and utility industry 
standards and use them for in-house and 
contractual projects. Examples include: 
American National Standards Institute stan- 
dards; American Association of Nurseryman 
standards; International Society of Arbo- 
riculture and Utility Arborist Association 
standards; Tree Care Industry Association, 
Inc. standards, and Occupational Safety and 
Health standards. 


Partner with Eversource to utilize addi- 
tional arboricultural and utility research and 
techniques available to provide solutions 

for tree/utility conflicts. Examples of other 
solutions include the use of tree growth 
regulators to reduce growth rates, greater use 
of directional pruning techniques, conver- 
sion of multiple aerial lines into innovative 
cable designs, and experimentation with 
different cross-arm dimensions, locations, 
and construction techniques. 


Analyze existing information and gather 
new information to plan for better and more 
efficient tree planting and maintenance 
activities between the City and Eversource. 
Examples include maintaining the street 
and public tree inventory with species, size 
and condition information, and using it to 
analyze proposed future work projects; and 
creating a Master Tree Planting Plan for the 
city to ensure proper species diversity, ensure 
appropriate tree planting over and under 
utilities, and to simplify the species selection 
decisions for new projects. 
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Consider providing education sessions with 
the support and involvement of the Mayor, 
City Council, and agency heads explaining 
that utility service delivery and the presence 
of quality trees and landscaping are both 
valuable assets that improve the livability of 
the community. 


Eversource and the City should hold quar- 
terly or annual meetings involving appro- 
priate staff to discuss upcoming projects, 
developing issues, and to further strengthen 
the interagency relationship. 


Discuss and coordinate quarterly or annual 
work plans with Eversource and other utility 
companies to discover efhiciencies, such 

as shared tree maintenance contracts, and 
mutually beneficial tree maintenance and 
planting projects. 


Create and communicate formal tree protec- 
tion protocols for underground utility work. 


Work to convince utility companies to repair 
natural gas pipes that may be impacting tree 


health. 


In the future, it may be advisable to revise 
the current tree ordinance specifically 
relating to utility pruning and maintenance 
activities. 








Table 4.3. Tree Maintenance Production (adapted from SMA standards) 
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*The pruning size provided in the SMA standards was extrapolated to create diameter classes. For example a 
6” diameter tree in the SMA production standard equates to a diameter class of 1-6” in Table 4.3. 


8. Planning for the Future: Priority 
and Proactive Pruning Cycles 


Section 3.2: Tree Maintenance Program recom- 
mends a seven-year tree maintenance and plant- 
ing program and details the quantities and costs 
of various maintenance tasks. The tree main- 
tenance activities in Years 1 and 2 will address 
High and Moderate Risk priority work in an- 
ticipation of beginning a proactive, preventive 
maintenance program in Year 2. For example, 
in Year 1, approximately 125 trees will require 
removal and 227 trees will require pruning. In 
Years 2 — 7, tree and stump removals will occur 
as needed. 


The City already has a tree planting program, 
and plans to continue to use contractors to plant 
at least 350 trees per year. 


Once the priority work is addressed, the Tree 
Maintenance Program recommends that in Years 
2 - 7 the City begin an annual routine pruning 
program and a young tree training program to 
provide the City’s trees with proactive mainte- 
nance. 


Because of the size of the DPW Tree Crew and 


their workload, their focus is primarily on reac- 
tive tree work and not proactive tree work. Cur- 
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rently the DPW Tree Crew and contracted crews 
managed by DPW’s Superintendent of Highways 
are focused on responding to 311 work orders 
for tree pruning, cleaning up storm damage, and 
performing tree and stump removals. Under the 
current reactive system, when a pruning work 
order is issued for a public tree, generally only 
the specific pruning needs that were requested 
are addressed. Often a service request requires 
the removal of only select branches, such as a 
broken hanging branch, a branch obstructing a 
sign or building, or a branch hanging over the 
street or sidewalk, etc. In order to resolve the re- 
quest as soon as possible, other “routine prune” 
work may be left incomplete. When planning or 
monitoring tree maintenance work, it should be 
noted that a proactive cyclical tree maintenance 
program addresses the needs of the whole tree. 


It is difficult to calculate how much time it would 
take the Tree Crew to complete routine mainte- 
nance because their production rates for proac- 
tive cyclical tree maintenance are unknown. For 
comparison and reference, Table 4.3 provides 
average labor hours per tree for basic tree main- 
tenance based on information compiled by So- 
ciety of Municipal Arborists (SMA) members 
(Phillips, 2020). 


Based on the recommendations provided in 
Section 3.2: Tree Maintenance Program, the 
City initiated a Young Tree Training program 
in 2019, with the goal of pruning approximate- 
ly one-third of the City’s young trees each year. 
Performing a three-year young tree training 
pruning cycle until the trees require more so- 
phisticated safety and equipment requirements 
will help reduce the need for the more expen- 
sive maintenance requirements of these trees 
when they are mature. The preventative efforts 
associated with developing a tree with a strong 
structure can reduce branch breakage and im- 
prove survival in severe storms. Young tree 
training work can be accomplished throughout 
the year and since no bucket truck is required, 
City employees or contractors can perform this 
work at any time. This type of work is also high- 
ly suitable for properly trained summer interns, 
part-time employees, and/or volunteers. 


Although the young tree training program is 
currently performed by contractors, experience 
demonstrates that, based on the generally small 
size of the trees in this category, a crew of two 
properly trained City personnel would be ca- 
pable of accomplishing all of the annual young 
tree training work in less than 20 weeks. In or- 
der to perform this work in-house, tree crew 
personnel would need to obtain proper training 
in young tree structural pruning. Additionally, 
workers must have or acquire an understanding 
of the growth habits of the various species be- 
ing planted, as well as an understanding of basic 
tree anatomy and physiology. This training can 
be received through local urban forestry con- 
sultants and/or International Society of Arbo- 
riculture Certified Arborists. The tremendous 
benefits to be gained in the years to come due 
to proper structural pruning of young trees are 
a strong incentive for educating tree crew per- 
sonnel. Also, the added knowledge gained by 
these individuals could prove to be an incentive 
in raising the sense of professionalism in their 
jobs and satisfaction in helping the community. 


PLANNING FOR THE FUTURE: 
PRIORITY AND PROACTIVE PRUNING 
CYCLES RECOMMENDATIONS 


In FY20 and FY21 the City of Somerville 
should focus its resources on the high/moderate 
risk tree removals and tree pruning activities 
identified in the tree inventory/management 
program. After these trees are addressed, then 
the city should move towards establishing a 
proactive routine tree pruning program. 


In FY21, the DPW Tree Crew and PSUF staff 
should: 1) develop a 6-year routine pruning 
cycle plan; 2) identify the areas of the city to 

be pruned in each cycle year as well as the 
number of trees to be pruned each cycle year, 3) 
identify sources of funding and the amount of 
work to be done in-house and through outside 
contracts. 


In FY20 the City established a Young Tree 
Training Program. In FY21, the City should 
develop a process for adding newly planted 
trees to the inventory and incorporating them 
into the young tree training cycle. In general, 
young tree training for newly planted trees 
should begin 2 to 3 years after planting. 


In FY21, develop a process for adding older 
trees from the young tree training cycle into the 
routine pruning cycle. 


In FY21, develop tree pruning specifications 
based on ANSI A300 standards to ensure that 
tree pruning performed as part of the pruning 
cycle is done to the highest standards and meets 
the City's pruning objectives. 


In FY22, begin Year 1 of the 6-year routine 
pruning cycle. 


Track maintenance activities in the public tree 
inventory with an asset management software 
program (the City currently uses TreeKeeper® 
software). After the first full pruning cycle has 
been completed, use the maintenance data to 
determine Somerville’s optimal routine pruning 
cycle. 
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The following operational challenges in the 
current urban forestry program demonstrate ar- 
eas that should be improved upon in the future: 


Operations Review Summary 


Somerville's current urban forestry program has | 
a number of operational strengths: 1. The City does not currently have a fully op- 


There is strong support for a safe and sus- 
tainable urban forest among City staff, resi- 
dents, and public officials. 


. The Public Space and Urban Forestry 
(PSUF) division staff are highly knowledge- 
able, capable, and responsive to the needs 
of the residents and elected officials. Their 
high level of training, as well as familiarity 
with current City plans such as the Climate 
Forward Plan, the Open Space and Recre- 
ation Plan, the Capital Improvement Plan 
and others, allows them to integrate tree 
work into other City work and plan for trees 
in the future. PSUF staff use data and spe- 
cialty software to support current work and 
proactive management. 


. The DPW Tree Crew staff work hard to 


keep the City's residents safe, and are highly 
responsive to emergency work needs. The 
DPW Tree Crew and contractors perform 
tree removal, pruning, and stump grinding 
at a production level and a response time 
which has resulted in very few trees requir- 
ing high priority maintenance in the public 
rights-of-way and City open spaces. 


. The Somerville 311 Service Center gives the 
public the ability to notify the City about 
tree work needs (service requests), and also 
allows the City to notify residents when a 
work order to address their request is un- 
dertaken and completed. The system also 
provides data on how quickly these work 
orders are completed and what the work 
tasks are. 


. In order to assure that work is performed 
correctly, the City uses specifications based 
on national arboricultural standards and 
best management practices in its contractu- 
al tree planting and maintenance services. 
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erational proactive tree maintenance pro- 
gram. For the most part, tree maintenance 
activities are completed on a reactive basis 
(request driven) due to insufficient staff and 
funding. Reactive management without 
proactive management can adversely affect 
the health and condition of the urban for- 
est and lead to residents that are dissatisfied 
with the care the City provides to the public 
trees. 


Current funding and staffing levels are not 
sufficient to execute a proactive preventive 
maintenance program as described in Sec- 
tion 3.2: Tree Maintenance Program and 
meet other program needs. 


. Although the type, condition and age of 


the City’s forestry equipment is generally 
adequate for the current urban forest main- 
tenance work being performed, it is not 
adequate for carrying out additional main- 
tenance needs. 


. Data entered into the City’s 311 system is 


occasionally incorrect/inaccurate. Data en- 
try issues range from incorrect address of a 
location to improperly closing work orders. 


. Tree Department crew dispatch and de- 


ployment is not systematic leading to inefh- 
ciencies and loss in productivity. 


. The urban forestry program is overseen and 


managed by two divisions under two differ- 
ent departments. The challenge with this ar- 
rangement is that miscommunications can 
occur between the departments/divisions 
which can lead to inefficient, ineffective, or 
duplicative services. 


. Staff training and professional develop- 


ment opportunities are not formalized or 
required on a regular basis. 


A 


number of recommendations emerge from 


this review that vary by the effort of implemen- 
tation and the level of funding required. ‘The fol- 
lowing recommendations can be implemented 


in 


the near term, with modest financial invest- 


ment: 


Provide regular and formal safety, equip- 
ment use, and arboricultural training to City 
staff performing urban forest management 
tasks. 


Develop standard operating procedures for 
inputting records and information in the 311 
system. 


Train and require tree crews to use tablets 
(or similar mobile technology) to efficiently 
map out their day and access the 311 system 
and the tree inventory in the field. 


Continue to establish a formal communica- 
tion, coordination and collaboration process 
between PSUF and DPW Tree Crew staff 
and managers. 


Discuss and coordinate quarterly or annual 
work plans with Eversource and other utility 
companies to discover efficiencies and mutu- 
ally beneficial projects. 


Create and communicate formal tree protec- 
tion protocols for underground utility work. 


Create a library of specifications and details 
for different types of tree work. Include tree 
protection standards for all construction 
activities. 


Begin an urban forestry internship program, 
or fund an administrative to assist the City 
with tree inventory data management/entry, 
outreach efforts, planting inspections, and 
minor tree maintenance tasks. 
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4.2 
Funding Analysis 


he City of Somervilles urban forest is 
an important part of the community 
that provides numerous benefits. Al- 
though planting and caring for an ur- 
ban forest requires resources, the investment 
pays off in terms of cleaner air, lower energy 
costs, increased property values, improved wa- 
ter quality and storm water control, and wildlife 
habitat, among other ecosystem service benefits. 
To best care for an urban forest, funding is need- 
ed to plant and maintain trees. This funding can 
be used to hire trained staff and contractors, and 
to purchase trees and equipment. Additionally, 
to encourage community members to become 
stewards of the urban forest, funding may be 
needed for outreach and public engagement. 


This Funding Analysis presents an overview of 
the City’s current budget for urban forestry pro- 
grams, including details about funding sources 
and allocation, and compares the current fund- 
ing level to that of other cities. The amount of 


Table 4.4: FY20 Somerville Tree Management Budget 
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funding required to complete Tree Maintenance 
Program described in Section 3.2: Tree Mainte- 
nance Program is then discussed, in addition to 
other suggested program improvements. Finally, 
potential funding sources are provided. 


The information presented in this Funding Anal- 
ysis was compiled from the City of Somerville’s 
budget as well as interviews with key staff. 


Somerville’s Funds Spent on Trees 


In fiscal year (FY) 2020, Somerville's public tree 
management budget was $1,061,000 (Table 4.4). 
This included $380,000 for staff salaries (see Sec- 
tion 4.1: Operations Review for details on urban 
forestry personnel). The remaining $681,000 of 
funding for the urban forestry program is split 
between tree planting and tree care/maintenance. 


FY20 Budget 


PSUF DPW 
Public Space and Department of 
Urban Forestry Public Works 


Salaries 


DPW & PSUF staff working on Urban Forestry 


$380,000.00 


Tree Planting Tree Planting (PSUF) $340,000.00 OO 
Tree Removal, Tree Pruning, Stump Removal, yy $180,000.00 


Emergency Tree Care (DPW) 


Ash Tree Treatments $60,000.00 
Tree Care/Maintenance reper a ash borer; DPW) 


Young Tree Training (PSUF) Tree Training (PSUF) 


Proactive Parks Tree Health Program (PSUF) $60,000.00 Lo 
ss TOTAL $1,061,000.00 
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Figure 4.4. FY 2020 Tree Planting Budget Sources 
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PLANTING BUDGET 

For FY2020, the City's tree planting budget was 
$340,000. Tree planting is managed by the Pub- 
lic Space and Urban Forestry (PSUF) Division, 
and the funds come from the City’s municipal 
budget ($150,000), funds authorized by the 
City Council for capital improvement projects 
($100,000) and a federal community develop- 
ment block grant ($90,000) (Figure 4.4). The 
planting budget for FY2020 was higher than in 
previous years. 


MAINTENANCE BUDGET 


The City’s FY2020 annual budget for tree care 
and maintenance was $341,000 (Figure 4.5), 
which is allocated from the Citys municipal 
budget. This included a budget item in the DPW 
Highway Division for tree care and maintenance 
(also known as “care of trees’) of $240,000, 
which is primarily used for reactive public tree 
pruning and maintenance, including emergen- 
cy response, as well as the treatment of healthy 
ash trees against the invasive pest, Emerald Ash 
Borer (EAB). 


New for FY2020, in response to a 2019 Program 
Improvement Request (PIR), the City Council 


Figure 4.5. Annual Tree Maintenance Budget 
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voted to allocate an additional $101,000 from 
the City's municipal budget to PSUF to start a 
proactive Park Tree Health Program ($60,000) 
and a Young Tree Training Program ($41,000). 
These programs represent the first proactive (vs. 
reactive) tree maintenance efforts the City has 
taken. 


HOW DOES SOMERVILLE COMPARE? 


According to Hauer & Peterson (2016), cities 
in the United States spent an average of 0.52% 
of their total 2014 municipal budget on public 
tree management. Cities with 50,000 to 90,000 
residents, or cities of a size similar to Somer- 
ville (population 81,360), allocated an average 
of 0.53% of their 2014 municipal budgets to tree 
management. Compared to other regions of the 
US, cities in the northeast spent less, on average, 
on forestry activities; only 0.34% of their 2014 
municipal budget. 


Somervilles proposed public tree management 
budget of $1,061,000 for fiscal year (FY) 2020 
represents 0.45% of the City’s total municipal 
budget (note that school budgets were not in- 
cluded in either Hauer & Peterson’s numbers or 
Somervilles budget numbers). Compared to the 
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2014 nationwide average, Somerville current- 
ly spends less of its total municipal budget on 
public tree management. However, Somerville’s 
public tree management spending is somewhat 
higher than the average spending of cities in the 
northeast. 


Budget Analysis for UFMP 
Implementation 


The different sections of the Urban Forest Man- 
agement Plan call for many improvements to 
Somerville’s urban forestry program, many of 
which will cost money. While some improve- 
ments can be implemented by reallocating cur- 
rent funding, other improvements will require 
new funding. 


TREE MAINTENANCE PROGRAM 
COST 


The 2018 inventory included all public street 
and park trees, stumps and various potential 
planting sites (see Section 2: Somervilles Tree In- 
ventory Data). Based on the inventory, a 7-year 
tree maintenance program is recommended 
to remove and prune high/moderate risk trees 
(Years 1 and 2), begin a routine and young tree 
pruning cycle (Years 2-7), and mitigate Emer- 
ald Ash Borer (Years 1-7) (see Section 3.2: Tree 
Maintenance Program). Completing this annual 
priority and proactive maintenance work is es- 
timated to cost nearly $300,000 per year for the 
first few years (Table 4.7). After the priority tree 
removals and prunings are completed, the annu- 
al total priority and proactive maintenance cost 
is projected to decrease. An additional $350,000 
should be allocated annually to meet the City’s 
goals of planting 350 trees per year (Section 3.2: 
Tree Maintenance Program). 


In addition to the 7-year tree management pro- 
gram, funds should be allocated for storm re- 
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sponse and responding to resident requests for 
tree care (reactive maintenance) (Section 4.1 Op- 
erations Review). Being prepared financially for 
severe weather events that affect the urban forest 
is an important component of a comprehensive 
urban forestry programs budget. The response 
activities, such as clearing roads and sidewalks 
of debris, and hauling, processing, and dispos- 
ing of the debris, and the recovery activities, 
such as tree planting, can require significant 
funds. Storm events happen unexpectedly, but 
regularly and intensely, in New England. Somer- 
ville should have funds earmarked for contrac- 
tual and in-house staff to perform the required 
tasks; particularly so the City’s overall budget for 
routine public health and safety services, infra- 
structure maintenance, and administration are 
not adversely affected. Moreover, much of the 
City’s current tree work is reactionary, based on 
constituent requests. Although the number of 
requests may decrease as the priority and rou- 
tine maintenance is completed, responding to 
constituent requests will always be an important 
part of the urban forestry work in Somerville. 
Based on the City’s current budget allocation 
and previous work activities, and recognizing 
that the current high/moderate risk trees will be 
addressed in Years 1 and 2 of the maintenance 
plan, the City recommends allocating at least 
$75,000 annually towards storm response and 
resident requests for tree care. 


COMPARING SOMERVILLE’S 
CURRENT BUDGET TO COST OF 
TREE MAINENANECE PROGRAM 


Currently, the FY2020 budget of $621,000 for 
tree maintenance and tree planting is not suf- 
ficient to accomplish all recommended priority 
and proactive maintenance activities and main- 
tain funds for storm response and responding 
to resident requests. For Somerville to have a 
proactive and high-quality urban forest man- 
agement program, a total minimum increase in 
funding of nearly $100,000 will be required, at 
least for the next few years (Table 4.5). As costs 


continue to rise on a regular basis, additional 
funding may be needed to keep pace. 


Moreover, this funding estimate does not in- 
clude equipment purchases, rentals, or other 
capital expenditures, hiring additional stafhiing 
(FTEs/seasonal/interns), or any additional ur- 
ban forestry activities that may be undertaken in 
the future such as windshield surveys and sub- 
sequent risk assessments, additional tree health 
care needs (ex. plant health care, invasive pest 
management (except for EAB), soil amendments 
and other tree maintenance needs), staff training 
and development, or expanded public outreach. 


Additional funding would be required for this 
other work. Somerville will need to determine 
the costs for these activities, and seek additional 
budget resources to implement them. 


For Somerville to have a proactive 
and high-quality urban forest 
management program, a total 
minimum increase in funding of 
nearly $100,000 will be required, at 
least for the next few years. 


Table 4.5. Estimated Costs and funding needs for proactive urban forest management program 


Year 3 
$261,350 


Year 2 
$293,855 


Year 1 


Estimated Cost | $283,140 
Priority and 

Proactive 

Tree 


Maintenance* 


Estimated Cost 
Storm 
Response 
and Resident 
Requests 
Estimated Cost 
Planting 350 
Trees per 
year 


$75,000 $75,000 $75,000 


$350,000 | $350,000 


Estimated Cost 
TOTAL 


CURRENT 
BUDGET 
for Tree 
Care and 
Planting** 


MINIMAL 
ADDITIONAL 
Funding 
needed 


$621,000 | $621,000 


+$87,140 


+$97,855 





Year 4 
$255,200 


$75,000 


$350,000 | $350,000 


$621,000 


+$65,350 | +$59,200 


Year 6 
$215,250 


Year 7 
$201,400 


Year 5 
$221,400 


$75,000 $75,000 $ 5,000 


$350,000 | $350,000 | $350,000 


$708,140 | $718,855 $686,350 | $680,200 | $646,400 | $640,250 | $626,400 


$621,000 


$621,000 | $621,000 | $621,000 


+$25,400 | +$19,250 +$5,400 


*Includes cost of tree removals, high/moderate risk tree pruning, routine tree pruning, and young tree 
training (pruning) based on the budget presented in Section 3.2 Tree Maintenance Program. 


**Based on FY20 funding levels. This total does not include the $60,000 of funding for the Parks Tree Health 
program as that work is not included in Section 3.2 Tree Maintenance Program. 
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Funding Needed for Additional Urban 
Forest Management Activities 


This Urban Forest Management Plan recom- 
mends a variety of additional projects and 
programs to enhance the City’s urban forestry 
program with the goal of protecting and even 
increasing the citywide urban tree canopy. Be- 
cause these projects and programs are not in the 
current budget, the implications of these recom- 
mendations on future funding should be consid- 
ered before being implemented. For instance: 


¢ Many planting sites for new trees are 
restricted and would limit the species selec- 
tion to small stature trees. These potential 
tree planting sites would need to be created 
or redesigned to accommodate larger 
growing trees. The costs for expanding tree 
pits, incorporating structural soils, using 
Silva Cells, or other growing site improve- 
ment techniques depends on many factors. 
However, according to DeepRoot Green 
Infrastructure, LLC, Silva Cell installation 
is estimated to cost between $14.00 - $18.00 
per square foot (that estimate includes 
everything except the base course, the final 
paving, and the tree itself). According to 
Ecological Landscape Alliance, structural 
soil projects range from $40.00 - $75.00 
per cubic yard. The City of Somerville has 
begun incorporating silva cells into new, 
large streetscape improvements projects, 
such as the Somerville Avenue Utility and 
Streetscapes Improvement Project. The City’s 
new Zoning Code, adopted in 2019, includes 
a requirement that trees in newly created 
streets are planted in silva cells or structural 
soil. In addition, the expansion of tree wells 
and the inclusion of permeable pavement 
around existing trees has recently been 
incorporated into the Engineering Divisions 
annual street and sidewalk repaving projects. 
Continuing to follow these types of recom- 
mendations requires additional finances. 


e If tree planting on public property and in 
parks increases, it would be fiscally prudent 
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to have adequate funds in place for new 
tree care. New trees require supplemental 
watering, mulching, fertilization, and insect 
and disease control during the first three to 
five years of establishment. Although the 
current tree planting contracts include tree 
care for the first two years of establishment, 
additional funds would be needed to support 
these activities in the remaining years. ‘The 
average cost for these activities is $10 to $20 
per tree per occurrence. 


Somerville began a seven-year proactive 
park tree maintenance program in FY2020. 
The goal of this program is to assess and 
maintain the trees in at least six parks 
throughout the City every year in a seven 
year cycle. A number of activities should 

be considered and budgeted for in order to 
maintain healthy and beneficial park trees. 
Existing trees should be assessed for hazards 
and pruned accordingly. New plantings 
should enter the young tree training cycle 
(the FY proposed budget includes $40,000 
for young tree training). An integrated pest 
management program should be established 
to protect against and manage harmful 
insects and diseases. Soil amendments and 
decompaction may be needed to ensure 
adequate soil conditions. Routine watering 
and annual mulching should also be consid- 
ered. $60,000 was awarded in FY2020 for 
this purpose. This budget will likely be inad- 
equate as the established trees are assessed 
and the number of new plantings in new in 
renovated parks increases. 


The residents of Somerville are the true 
owners of the urban forest. As such, the City 
should invest in public outreach and educa- 
tion about this important natural resource. 
Activities such as conducting training events 
and educational programs, issuing timely 
tree care and planting information through 
printed and online materials, and holding 
special events to increase the awareness and 
appreciation of trees requires some dedi- 
cated funding so that consistent and regular 
messaging is performed. 


POTENTIAL FUNDING SOURCES 


For many cities, the lack of dedicated and ad- 
equate financial resources for their urban for- 
estry programs precludes making significant 
improvements to comprehensively manage and 
proactively maintain their urban forests to the 
level their residents desire and/or as needed to 
achieve their forest canopy goals. Funding for 
urban forest management can also be affected by 
factors such as competing departmental budget- 
ary priorities, changes in public opinion, newly 
elected leadership, and severe weather events. 


While Somerville already has a significant urban 
forestry budget that supports a basic and reac- 
tive approach to managing trees, more funding 
is needed support a proactive management ap- 
proach. Program funding currently comes from 
the City’s municipal budget, capital improve- 
ment project funds, and a Community Devel- 
opment Block Grant. To achieve many of the 
additional goals of this Urban Forest Manage- 
ment Plan, additional, new, and creative funding 
sources should be investigated. Some options to 
consider include: 


1. Federal and State Government Grants — As 
a public agency, Somerville is in a good po- 
sition to apply for and receive government 
grants. While U.S. Forest Service grants 
have become more regional and compet- 
itive, other federal grant programs have 
emerged that can fund tree planting, in- 
ventories, Urban Tree Canopy Assessments 
and even tree maintenance. Some examples 
include: 


a. Massachusetts Department of Conser- 
vation and Recreation Urban and Com- 
munity Forest Challenge Grants can be 
used to fund various activities. This is an 
Annual grant opportunity for munici- 
palities and nonprofit groups in Mas- 
sachusetts to improve and protect their 
urban forests. These 50/50 matching 
grants help develop, grow and sustain 
programs that plant, protect and main- 


tain a communitys public tree resources 
and develop partnerships with residents 
and community institutions. The City 
was awarded one of these grants to fund 
the creation of the Urban Forest Man- 
agement Plan you are currently reading. 


The U.S. EPA Environmental Justice 
Small Grants Program supports and em- 
powers communities working on solu- 
tions to local environmental and public 
health issues. The program is designed 
to help communities understand and 
address exposure to multiple environ- 
mental harms and risks. Environmental 
Justice Small Grants fund projects up to 
$30,000, depending on the availability of 
funds in a given year. All projects are as- 
sociated with at least one qualified envi- 
ronmental statute. 


The National Fish and Wildlife Founda- 
tions Resilient Communities Program is 
designed to prepare for future environ- 
mental challenges by enhancing com- 
munity capacity to plan and implement 
resiliency projects and improve the pro- 
tections afforded by natural ecosystems 
by investing in green infrastructure and 
other measures. 


For other federal grant opportunities, 
explore www.grants.gov to see what 
grants are available for specific projects 
Somerville wants to undertake. 


If environmental disaster events take 
place within Somerville, FEMA funding 
may be available (see Section 3.4: Storm 
Preparedness Plan). 
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2. Corporate and Private Foundation Grants 


— As a public agency with non-profit status, 
staff, and administrative support systems, 
Somerville’s urban forestry program is in 
a good position to apply for and receive 
private grants. For example, the TD Green 
Streets grant program could fund a targeted 
planting and outreach project. Partnering 
with a local non-profit can also reveal pri- 
vate funding sources in the region. 


. Taxes, Assessments, and Special Tax Dis- 
tricts — Asking for new taxes to support the 
urban forestry program is a legal and via- 
ble way to fund the program, with the right 
amount of resident support. Alternatively, 
consider including urban forestry proj- 
ects in Tax Increment Financing Districts, 
Landscape and Lighting Assessment Dis- 
tricts, and other Special Benefit Assessment 
Districts. 


. Capital Improvement Project Budgets - 
Trees are capital assets; tree planting and 
sometimes maintenance can be a valid ex- 
penditure of large road, utility, or facility 
improvement projects. Even requiring 0.5% 
to 1% of the capital budget for tree planting 
and maintenance can produce a sufficient 
budget for urban forestry projects related to 
an infrastructure project. Somerville does 
currently include tree planting in Capital 
Improvements projects, and should con- 
tinue to do so to ensure new buildings and 
assets contain sufficient tree canopy cover. 


. Stormwater Utility Fees - Many commu- 
nities have established a stormwater utility 
fee in order to assist with stormwater mit- 
igation efforts. The Massachusetts Division 
of Local Mandates conducted a Municipal 
Impact Study and reported their findings in 
the Local Financial Impact Review issued 
January 17, 2017 titled “Costs, Regulation, 
and Financing of Massachusetts Water In- 
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frastructure: Implications for Municipal 
Budgets” (Bump, 2017). According to these 
findings, over the next twenty years, mu- 
nicipalities foresee significant increases in 
capital, operating, and staffing costs—$1.58 
billion statewide, including $240 million in 
additional personnel costs—for implemen- 
tation of new federal stormwater manage- 
ment regulations. The Study recommends 
that in order to provide additional funding 
for stormwater-related capital and operating 
requirements, Massachusetts municipalities 
should consider the creation of dedicat- 
ed stormwater enterprises similar to local 
water and sewer enterprises in structure, 
operation, and fee-based revenue streams. 
Stormwater mitigation is highly affected 
by the urban forest. Therefore, tree plant- 
ing programs may be eligible for funding 
through a municipal stormwater program. 


. Tree Work and Land Development Permit 


and Inspection Fees — To the extent per- 
mitted under state and municipal codes, 
permit and inspection fees can be a source 
of funding for the urban forestry program. 
Fees can help offset the personnel costs of 
City or contracted staff for reviewing devel- 
opment permit applications and plans, and 
for site inspections. 


7. Compensatory Payment, Land Devel- 


opment Mitigation, and Environmental 
Fines — When trees are damaged or re- 
moved (whether by an accident or a planned 
economic development project), munici- 
palities should be compensated. General- 
ly, this requirement and the compensation 
method should be codified, and should be 
clear about its applicability to public and/ 
or private trees. Many cities across the USS. 
have ordinances that stipulate this, and as a 
result have “tree funds” where compensato- 
ry payments, mitigation or ‘in lieu of’ fees, 
and environmental fines are deposited for 
a variety of uses and urban forest manage- 
ment projects. Currently, Somerville has a 
Tree Fund. Payments for damages to public 
trees go into this fund, as do donations for 
public trees. This fund also receives in-lieu 
payments for private tree removal (see Sec- 
tion 4.3: Ordinance/Policy Review). 


. Miscellaneous Funding Sources — While 
providing smaller amounts to the urban 
forestry budget, additional miscellaneous 
funding mechanisms and sources should 
not be ignored since every little bit of reve- 
nue can help Somerville accomplish specific 
projects. Examples include: Adopt-A-Street 
and memorial and donor tree programs; 
wood product sales; utility bill donations; 
community or organizational fund-raising 
events; revenues from municipally-owned 
concessions and recreational facilities; cash 
and in-kind donations. Somerville does 
currently have a tree donation program 
(see https://www.somervillema.gov/depart- 
ments/ospcd/psuf/public-space) and ac- 
cepts cash donations to the Tree Fund. 


. Resource Sharing - Sharing resources 
among other city departments and/or re- 
gional municipalities can help lower pro- 
gram costs. This is particularly useful for 
equipment that is not used very often and 
can be easily transported. 


Any or all of these funding methods could be 
explored by City staff to determine their legality, 
viability, and practicality, and how one or more 
of these methods would help increase budgetary 
resources for the urban forestry program. The 
City should also continue to collaborate with 
local and regional non-profit partners to secure 
funding for tree maintenance and urban forest 
management activities from sources that are 
more inclined to provide funding to nonprofit 
entities as opposed to the municipality directly. 


With sufficient financial resources to secure pro- 
fessional services, equipment, and management, 
Somerville can accomplish its urban forestry 
goals, better respond to changes and challenges 
in the urban forest, and best serve the city’s res- 
idents. 
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4.3 


City of Somerville Tree Ordinance 


& Policy Review 


Tree Preservation Ordinance 


A tree ordinance is an important municipal tool 
that establishes standards and sets guidelines for 
City management of trees and the treatment of 
trees by private entities. It is the legal framework 
within which local tree management activities 
are conducted for the general welfare. Tree ordi- 
nances can enhance the community-wide urban 
forest and ensure that it is protected to provide 
public health and safety as well as many other 
important benefits (see Section 1: The Impor- 
tance of Trees in the City). 


Somerville Tree Preservation Ordinance is 
found in Article VI, Section 12 of the City’s 
Code of Ordinances. Somerville’ Tree Preser- 
vation Ordinance was established in 2009. The 
most recent amendment to the Ordinance was 
passed by the City Council in June 2019, and 
went into effect on August 1*, 2019. Somerville’s 
Tree Preservation Ordinance has positioned the 
City well to protect and expand its urban tree 
canopy while addressing both public health and 
climate resiliency. A closer look at the details of 
Somerville’s Tree Preservation Ordinance as it is 
currently written may help to highlight how its 
intent and purpose are to be realized and how 
future alterations to the Ordinance may better 
serve the public and the environment. 


Somerville’s Tree Preservation Ordinance text 
is presented below in grey italics, while anno- 
tations and descriptions are presented in high- 


lighted black text: 


CITY OF SOMERVILLE 
ORDINANCE NUMBER 2079-75 

IN CITY COUNCIL; June 27, 20719 
TREE PRESERVATION ORDINANCE 


Be it ordained by the City Council, in session 
assembled, that Chapter 12 of the Code of 
Ordinances of the City of Somerville, is hereby 
amended by replacing the existing Article VI 
with a new Article VI as follows. 


ARTICLE VI. - 
TREE PRESERVATION ORDINANCE 


Section 12-100. 
Intent and purpose. 


The preservation of the tree canopy and the 
planting of replacement trees is intended to 
enhance the quality of life and the environment 
of the city; to reduce energy consumption; to 
protect air quality; to provide protection from 
glare and heat; to baffle noise; to reduce topsoil 
erosion and stormwater runoff; to preserve and 
enhance habitat for wildlife; to protect and 
increase property values; to combat climate 
change through carbon sequestration; to pro- 
vide natural privacy for neighbors; to enhance 
the overall appearance of the City; and to 
acknowledge the intrinsic value of the mature 
trees within our community. 
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Section 12-107. 
Applicability. 


The terms and provisions of this ordinance 
shall apply to trees within the City of Somer- 
ville that are located on city owned property, 
on private property, or in the public right of 
way. 


This statement of Applicability allows the City 
better oversight of its tree canopy by applying 
this ordinance not only to public trees but to 
private trees as well. 


Public Shade Tree: A tree located in the public 
way, as defined in G.L. c. 87, section 5. 


Removal: The intentional cutting down of any 
tree, including all other acts which cause actual 
or effective removal through damaging, poi- 
soning, or other direct or indirect actions that 
result in the death of the tree. This includes, but 
is not limited to, excessive pruning. 


Replacement Caliper: The replacement caliper 
for Significant trees shall be at least equal to 


Section 12-102. Definitions. 


Caliper: A measurement of the tree trunk 
diameter used when purchasing tree plantings 
measured at 12” above the ground. 


City Tree: A tree located on property owned 
by the City of Somerville, including Public 
Shade Trees, trees in City parks, and trees on 
the grounds of City buildings. 


DBH (Diameter at Breast Height): The 
diameter of a tree trunk measured in inches at 
a height of four and a half (4.5) feet above the 
ground. For multiple trunk trees, DBH is the 
aggregate diameter of the trunks. 


Invasive Plant: A plant that is both non-na- 
tive and able to establish on many sites, grow 
quickly, and spread to the point of disrupting 
plant communities or ecosystems, includ- 

ing but not limited to the trees listed on the 
Massachusetts Prohibited Plant List. However, 
Norway Maples and other trees larger than 24 
inches DBH (diameter at breast height) except 
for Tree of Heaven (Ailanthus altissima) shall 
not be considered invasive plants. 


The last sentence of the Invasive Plant defl- 
nition was inserted by the City Council on 


October 8th, 2020. 


Private Tree: A tree located on private prop- 
erty. 
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the DBH of the tree removed. 


Significant Tree: Any living tree that is not an 
Invasive Plant and is 8 inches or more in DBH. 


Section 12-103. 
Tree warden. 


The Tree Warden shall be an employee of the 
City, appointed by the Mayor, subject to confir- 
mation by the City Council, for a term of three 
years. 


1. The Tree Warden shall be qualified for the 
role as defined in G.L. c. 41 s. 106, and also 
according to the standards established and 
published by the Massachusetts Tree War- 
dens and Foresters Association. 


Massachusetts General Law, Chapter 41, Sec- 
tion 106 states: 

“If the town provides by vote or by-law that the 
tree warden shall be appointed, such appoint- 
ment shall be made by the board of selectmen. 
The term of such appointment shall be for three 
years. 

In any city or in a town which exceeds ten 
thousand inhabitants and which provides by 
vote, by-law or by ordinance that the tree war- 
den shall be appointed, such appointment shall 
be made by the mayor, with the approval of the 
city council or by the board of selectmen. In 
such city or town, the tree warden shall exer- 
cise the duties of tree warden and of insect pest 
control. Such tree warden shall be qualified by 
training and experience in the field of arborcul- 


ture and licensed with the department of food 
and agriculture in accordance with the provi- 
sions of section ten of chapter one hundred and 
thirty-two B. The term of such appointment 
shall be for three years.” 


2. The duties and responsibilities of the Tree 
Warden shall conform to G.L. c. 87 and 
shall include, but not be limited to, the 
following: 


a. Management of all trees within public 
rights-of-way and on City property. 


b. Granting or denying and attaching rea- 
sonable conditions to all permits required 
under this ordinance. 


c. Posting notices and holding public hearings 
for the Removal of Public Shade Trees and 
City Trees as required by this ordinance. 


d. Enforcement of this ordinance. 


Section 12-104. 
Senior urban forestry and landscape 
planner. 


The Senior Urban Forestry and Landscape 
Planner shall be an employee of the city, ap- 
pointed by the Mayor. 


1. The Senior Urban Forestry and Landscape 
Planner shall be a Certified Arborist by the 
Massachusetts Arborist’ Association, The 
International Society of Arboriculture, or 
any successor of either organization. 


2. The duties and responsibilities of the Senior 
Urban Forestry and Landscape Planner 
shall include, but not be limited to, the 
following: 


a. Seeking grants or other assistance concern- 
ing the preservation and maintenance of 
the Citys tree canopy. 


b. Develop and publish policies, regulations, 
tree inventory, manuals, and other data 
and documents necessary to carry out the 
purposes and intent of this ordinance. 


c. Supervising the planting and care of City 
Trees to ensure that such planting and care 
meets these rules, regulations and stan- 


dards. 


d. Assisting and working closely with the Tree 
Warden to help the Tree Warden fulfill 
their responsibilities. 


Sec. 12-105. 


Urban forestry committee. 


1. Purpose: The Urban Forestry Committee 
will be charged with advising with respect 
to the management and maintenance of all 
existing and new trees and shrubs on all 
public grounds and public ways of the City 


of Somerville. 


2. Duties: The Urban Forestry Committee 
shall: a. Review planting policies for trees 
and shrubs on public grounds and public 
ways of the City of Somerville, appraise 
the appropriateness of such plantings, their 
placement, and the type of maintenance 
necessary. The Urban Forestry Committee 
shall also review those planting proposals 
which it deems significant for trees and 
shrubs on public grounds and public ways of 
the City of Somerville. 


b. This Committee shall have the ability to 
comment during any City of Somerville 
permitting review process. 


c. This Committee may elect to review issues 
related to the health, effective maintenance, 
and protection of existing trees and shrubs 
on public grounds and public ways of the 
City of Somerville, recommend solutions to 
any problems identified with such plant- 
ings, update the tree inventory with de- 
tailed information, and support all public 
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education and outreach by: shall be between the ages of fourteen and 
seventeen at the time of their appointment 
i. Promoting knowledge and awareness of or re-appointment, each serving a term of 
the benefits of trees in the City. three years, selected by the Mayor, and sub- 
ject to confirmation by the City Council. 


ii. Developing and maintaining a website; 


iii. Developing and maintaining a note- ; 
sine wer program; ° paasdawh ae ; 
Criteria for removal of public shade 
iv. Developing educational materials ees: 
regarding best management practices A public hearing may not be initiated under 
for tree care; G.L. c. 87, s. 3 to remove a healthy Public 
Shade Tree unless the Tree Warden finds in 
v. Supporting City staff in establishing a writing that there is a public health, safety, or 
volunteer adopt-a-tree program; welfare basis for removing the Public Shade 
Tree, including but not limited to hardship to a 
vi. Supporting City staff during Arbor property owner, economic development, facil- 
Day Celebrations; and itating the development of affordable housing, 
pedestrian access enhancement, transportation 
vii. Considering and recommending in- improvement, or public project development. 
centives for tree planting and main- Nothing in this section shall be construed to 
tenance. prevent the cutting, trimming, or removal of 


trees in accordance with G.L. c. 87, s. 5. 


d. Upon request of the applicant, this Com- 
mittee shall consider and make recommen- 


dations to the Tree Warden on waivers for Section 12. 107 
any required replantings or payments asso- Notices faculramentsforsvemovalor 
ciated with the issuance of a Tree Permit. . : q 

public shade trees. 

e. This Committee may keep records of trees In addition to notice under G.L. c. 87 s. 3 for 
planted and removed within the City of Removal of a Public Shade Tree, notice shall 
Somerville and may issue regular reports be given by the City by electronic notification 
on the overall status of the Citys urban when feasible and first-class mail to all proper- 
canopy. ty owners located within 150 feet of the Public 

Shade Tree proposed to be removed at least 14 
3. Membership: This Committee shall con- days before the public hearing. To the extent 
sist of the following members: feasible, the City shall notify all residents with- 
in 150 feet of the Public Shade Tree proposed 
a. The Senior Urban Forestry and Landscape to be removed by flyering at least 14 days 
Planner before the public hearing. Notice shall also be 
given by placing notice on the City website and 

b. The Tree Warden, and cable wheel at least 14 days before the public 

hearing. In the event that a public hearing is 

c. Nine members of the public, with at least initiated under G.L. c. 87 s. 3 at the request of 
one member demonstrating expertise in anyone other than the City, the requesting par- 
the field of urban forestry, and at least one ty shall pay for all costs of mailing and adver- 
member demonstrating expertise in the tising, such costs to be determined by the City 
field of landscape design, and two members Clerk. The City Clerk may waive the costs if the 
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requesting party demonstrates to the City Clerk 
that payment of the fee would cause financial 
hardship. Guidelines for determining financial 
hardship shall be established by the City Clerk. 


3. Maintenance of Street Tree Fund: The 
Street Tree Fund shall be maintained in a 
separate account in accordance with state 
law. All sums deposited into such Fund shall 


Applications for financial hardship shall be 
provided by the City Clerk. 


Section 12. 108. 
Tree replacement for public shade 
trees. 


Any healthy Public Shade Tree removed at the 
request of a property owner or agent thereof 


must be replaced within one year from the date 


of Removal. These replacement trees must be 
located at or near the location from which the 
tree was removed, and in no case shall trees 
planted in a different neighborhood qualify 
as replacements. The replacement trees must 
conform to the standards for size, species, and 
planting established by the Senior Urban For- 
estry and Landscape Planner. 


Section 12. 109. 
Street tree stabilization fund. 


1. Establishment: There shall be established 
a tree fund which shall be held in a separate 
identifiable account, and administered in 
accordance with applicable provisions of 
General Laws. Any payments required by 
this article shall be deposited in the Street 
Tree Fund and shall be used in accordance 
with subsection (3) below. 


2. Payment for planting replacement 
Public Shade Trees: Where a healthy 
Public Shade Tree is removed at the request 
of a property owner or agent thereof, solely 
for reasons of private financial gain or per- 
sonal preference, the requesting party shall 
make a contribution to the Street Tree Fund 
in an amount sufficient to pay for replace- 
ment trees as described in Section 12.108. 
This amount will be calculated using the 
schedule of costs established by the Senior 
Urban Forestry and Landscape Planner. 


be used solely for the purpose of buying, 
planting and maintaining trees in the City. 
The Senior Urban Forestry and Landscape 
Planner shall expend these funds for tree 
planting, transplanting, care, and other 
tree-related needs. 


Section 12. 110. 
Compliance with state law. 


All public shade tree hearings shall comply 
with the applicable requirements set forth in 
G.L. c. 87 s. 3. 


Section 12. 1117. 
Criteria for removal of city trees. 


1. Purpose: The purpose of this section is to 
extend the public notice and public hearing 
requirements of the Massachusetts Public 
Shade Tree Law G.L. c. 87 to trees on City of 
Somerville owned property. 


2. Definitions: The following words, terms, 
and phrases when used in this Section shall 
have the following meanings ascribed to 
them: 


a. Capital Improvement Project: A major, 
non-recurring expenditure that generally 
meets all of the following criteria: G.L. 

c 44, ss. 7 and 8 permit the City to issue 
bonds to finance the expenditure, the 
expenditure is a facility or object or asset 
costing more than $50,000, and the expen- 
diture will have a useful life or ten years 
or more for infrastructure, buildings, and 


parks. 


b. Park Project: A project involving the 
renovation and maintenance of existing 
parks and City-owned open spaces and the 
development of new parks and open spaces 
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within the City of Somerville. The phrase 
“City-owned open spaces” includes parks, 
community gardens, playgrounds, school 
yards, library lawns, cemeteries, public 
plazas, triangles, and squares. 


. Tree on City-owned property: Any tree lo- 
cated on land owned by the City of Somer- 
ville. This does not include any tree that fits 
the definition of a Public Shade Tree under 
Ce Ger 


3. Applicability: This section shall apply ex- 


clusively to trees on City-owned property as 
defined above in section (b). Nothing in this 
section shall be construed to apply to Pub- 
lic Shade Trees within the City of Somer- 
ville, whose care, maintenance, trimming, 
planting, and Removal are governed by the 
Public Shade Tree Law, G.L. c. 87, and the 
City of Somerville Code of Ordinances. The 
public notice and meeting requirements for 
Public Shade Trees shall remain in full force 
and effect and are entirely unaffected by the 
language of this section. 


. Cutting down or Removal of trees: 
No person, including but not limited to 
City employees, the Tree Warden, and their 
deputies shall cut down or remove any tree 
on City-owned property without the Tree 
Warden first holding a public hearing. 


a. Ihe Tree Warden, or his or her designee, 
shall post notice of the time and place of 
the public hearing in two or more public 
places in the City and upon the tree in 
question at least seven days prior to the 
public hearing. This notice shall identify 
the size, type, and location of the tree to be 
cut down or removed, and include a brief 
statement of the reason for the proposed 
action. Notice of this public hearing shall 
be sent to each City Councilor, all mem- 
bers of the Urban Forestry Committee, and 
published on the City website. 


b. No later than 48 hours prior to the cut- 
ting down or Removal of any tree on 
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city-owned property, a notice on brightly 
colored paper will be placed upon the tree 
stating the anticipated date on which the 
action is expected to occur. 


c. Nothing in this section shall prohibit the 


Tree Warden and his or her designee from 
cutting down or removing any tree which in 
their opinion is dead or dying or constitutes 
a thread to public health or safety. 


5. Exceptions to the public notice and 


hearing requirements: No public hear- 
ing shall be necessary prior to the Tree War- 
den, or his or her designee, cutting down or 
removing trees measuring less than one and 
one-half inches in diameter one foot from 
the ground on City-owned property. 


6. The following types of public proj- 


ects, which have undergone a public 
process that includes public notification and 
public meetings, shall be exempt from the 
requirements of section (4) above. 


a. Park projects and 
b. Capital improvement projects. 


c. This exemption shall only apply to a pub- 


lic project of the type listed in (a) and (b) 
if such public process included all of the 
following: 


i. All public meetings at which cutting 
down or Removal of trees is discussed 
were duly noticed and advertised 
including but not limited to notice sent 
to all members of the Urban Forestry 
Committee. 


ii. The public was provided reasonable 
opportunity to provide input regarding 
tree(s) to be cut down or removed. 


iii. Reasonable notice was posted on or 
around any trees to be cut down or 
removed at least two weeks prior to 
such action taking place. 


Section 12-112. 
Removal of private trees. 


i: 


2. 


Permit Required: No person may Remove 
any Significant Tree from private property 
without first obtaining a Tree Permit from 
the Tree Warden. 


Application for a Tree Permit: 


a. Applications must be made in writing on 


forms specified by the Tree Warden. 


b. The Tree Warden, or his or her designee, 


“ 


will review applications for tree permits 

in accordance with the provisions of this 
article. The Tree Warden, or his or her 
designee, shall date stamp or otherwise 
record the date of filing of each application 
for a tree permit. The Tree Warden, or his 
or her designee, shall complete the review 
of each Tree Permit application no later 
than 30 business days after the submission 
of a completed application. In the event 
that this review is not completed within the 
time required by this ordinance, and if the 
applicant did not request a waiver of fees or 
replanting, the permit shall be considered 
issued. 


. The application shall include a plan show- 


ing the location, species, and DBH of each 
tree on the property, and must indicate 
clearly which trees are to be Removed. 


d. If replacement trees are to be planted, the 


plan shall indicate the planned location, 
species, and size of any replacement trees to 
be planted. In order to qualify as replace- 
ments, trees must be planted on the same 
or adjacent lot, and must conform to spe- 
cies and planting standards as defined by 
the Senior Urban Forestry and Landscape 
Planner. Trees planted in the adjacent 
right-of-way or otherwise located on public 
property shall not be considered suitable 
for consideration as replacement trees. 


é. 


There shall be no fee or charge to submit an 
application for a tree permit. 


3. Conditions for Granting a Tree 


Permit: 


a. Removal of Significant Trees: If any 


“ 


Significant trees are to be removed, the 
plan must show planting of new trees equal 
to the total Replacement Caliper of those 
trees. 


. Payment instead of Replacement: Pay- 


ment to the Street Tree Fund may be made 
in lieu of planting some or all of the re- 
placement trees, according to a cost sched- 
ule established by the Senior Urban Forest- 
ry and Landscape Planner. Such fees shall 
be based on the actual costs associated with 
purchasing, planting, and maintaining the 
Citys Public Shade Trees. Payment must be 
made prior to issuance of the permit. 


. Request for Waiver: The application for 


a Tree Permit shall allow the applicant to 
request a waiver of the requirement for 
replanting or payment. 


Hearing of Request for Waiver: The Tree 
Warden, or his or her designee, shall hear 
requests for such waivers within 60 days of 
the date the application was received. ‘This 
hearing may take place at a public meeting 
of the Urban Forestry Committee. The ap- 
plicant shall have the opportunity to speak 
and to answer questions. The Committee 
may, at the request of the applicant, make 
a recommendation to approve or deny the 
waiver. Examples of reasons supporting 

a waiver include but are not limited to: 
Financial hardship associated with the 
care and upkeep of the trees; unreason- 
ably high requirements for replacement or 
repayment, ongoing or reasonably foreseen 
damage or risk from the trees, and desire 
to create a benefit to the public. The Tree 
Warden shall consider such recommenda- 
tion in considering whether or not to grant 
the waiver. If the waiver is approved, a Tree 
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Permit will be issued within 10 business 4. Standards for Replacement Trees: 
days of the close of the hearing. 


a. Replacement trees must be planted within 
18 months from the date the tree permit 
is issued, or prior to transfer of property 
ownership, whichever comes first. 


e. Owner-Occupants: The owner-occupant of 
a lot containing a one, two, or three family 
dwelling, who resides at that same property 
as demonstrated by issuance of, or good 
faith application for, a valid Residential Ex- 
emption shall, at their request, be granted a 
waiver of the requirements for replanting or 
payment with no need for a hearing. 


b. Replacement trees must be of the same or 
similar species and size as described in the 
application for the Tree Permit, and must 
be planted according to standards estab- 
lished by the Senior Urban Forestry and 


f. Departure of owner-occupant: If at any Landscape Planner. 


point during the 18 consecutive months 
following the issuance of a Tree Permit the 
owner no longer resides at that address; 
and if the requirements for replanting or 
payment were waived based on said own- 
er-occupancy status as described in section 
(e) above; said waiver shall be revoked. In 
this case, the owner or, if the property has 
been sold, the new owner, shall be required 
to obtain a tree permit either for a replant- 
ing plan or to make full payment within 
30 days of the fees that were waived, unless 
such new owner is eligible for an owner 
occupant waiver under Section (e) above. 


c. In the event that trees of the size and spe- 
cies that were described in the application 
for the Tree Permit cannot be obtained 
at the time of planting, multiple smaller 
replacement trees may be planted with the 
authorization of the Tree Warden. 


d. If a replacement tree dies within 18 months 
from the date of planting, it must be re- 
placed. The person planting the tree shall 
provide documentation as to the date of 
the planting and file the same with the Tree 
Warden within 15 days of the planting of 
said replacement tree. 


This section does not make clear why own- 
er-occupants are exempt from replanting or 
payment requirements. Additionally, it does 
not make clear that the seller must disclose the 
obligation of the new owner to obtain a tree 
permit either for a replanting plan or to make 
full payment when transferring property. 


5. Exceptions to the Tree Permit Re- 
quirement: 


a. Emergencies: If any tree shall be deter- 
mined to be in a hazardous condition so as 
to immediately endanger the public health, 
safety, or welfare or cause an immediate 
disruption of public services and require 
immediate Removal without delay, verbal 
authorization may be given by the Tree 
Warden to remove such tree, and the tree 
may be removed without obtaining a writ- 
ten permit as otherwise required by this 
ordinance. The Tree Warden shall record 
in writing each such verbal authorization, 
and shall present these written notes at the 
next meeting of the Urban Forestry Com- 
mittee. 
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b. 


Waiver: The requirements of this article 
may be waived by the Tree Warden during 
the period of an emergency such as a hurri- 
cane, tornado, windstorm, flood, or similar 
threat to life and property. 


6. Enforcement: 


a. 


= 


“ 


If a Significant tree is Removed without 

a Tree Permit, the property owner must 
apply for a Tree Permit within 30 days of 
the Removal. Each business day thereafter, 
until an application is filed, shall constitute 
a separate violation of this ordinance. 


Stop work order: Upon notice that trees 
are being removed without a Tree Permit, 
such work shall be immediately stopped 

by the Director of Inspectional Services or 
designee. The stop work order shall be in 
writing and shall be mailed to the owner 
of record of the property and posted at 

the front of the property in a conspicuous 
location, and if possible, given to the owner 
of the lot involved, or to the owners agent, 
or to the person doing the work, and shall 
state the conditions under which work will 
be permitted to resume. 


. Injunctive relief: Whenever there exists 


reasonable cause to believe that a person 
is violating any applicable provision of this 
article, the city may institute a civil action 
for a mandatory or prohibiting injunction 
in a court of competent jurisdiction order- 
ing the defendant to correct the unlawful 
condition or to cease the unlawful use of 
the property. 


7. Penalties: 


a. For each offense under this ordinance the 
person in violation shall be subject to a fine 
as established in section 1-11 of the Somer- 
ville Code of Ordinances. 


b. Failure to make payment of any fines may 
result in the revocation, suspension, or 
denial of any local license or permit, in- 
cluding renewals and transfers, pursuant to 
section 8-3 of the Code of Ordinances and 
/ or a municipal charges lien being placed 
on the violators property located within the 
city pursuant to the authority and provi- 
sions of Chapter 252 of the Acts of 1996. 


8. Safety of Life and Property: 
Nothing in this ordinance shall be construed 
to prevent a property owner from acting to 
Remove any Significant Tree, with written 
or oral authorization from the Tree Warden, 
that is an immediate and pressing health or 
safety hazard; that is dead or dying; or that 
is damaging existing structures or property; 
or could do so if it were to fall. In such cases, 
the Tree Warden may authorize immediate 
removal in writing or verbally, with written 
record to the Urban Forestry Committee as 
soon as practicable. 


The City maintains a website to help residents 
navigate the private tree removal permit pro- 
cess: https://www.somervillema.gov/depart- 
ments/tree-removal-guidelines. This website 


should be updated as needed. 


Section 12-1135. Effective date. 


This ordinance shall take effect on August 1, 
2017, 
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TREE PRESERVATION ORDINANCE 
RECOMMENDATIONS: 


The following recommendations may allow 
Somerville to better protect both its public and 
private tree assets in the future. 


1, 


Include acceptable and unacceptable basic 
performance standards for the treatment 
of public trees. The language used to define 
these practices should be clear and quanti- 
fiable so that the ordinance will be enforce- 


able. 


Ata minimum, make reference to these cur- 
rent national arboricultural industry stan- 
dards: ANSI A300 Tree, Shrub, and other 
Woody Plant Management - Standard Prac- 
tices, ANSI Z133 American National Stan- 
dards for Arboricultural Operations - Safety 
Requirements, and ANSI Z60.1 - American 
Standard for Nursery Stock. Somerville does 
require contractors to follow these stan- 
dards. However, reference to these stan- 
dards within the tree ordinance could re- 
quire, or at least advise, residents who are 
replacing lost trees per the ordinance to 
follow appropriate arboriculture practices. 
Per the current tree ordinance, replacement 
trees that die within 18 months of planting 
are required to be replaced. Following ANSI 
standards can reduce the number of trees 
that die within this time period. 


At the same time, be cautious of including 
too many details, as materials and methods 
of tree care, planting, and management of- 
ten change, and this would render the or- 
dinance out-of-date. Specific details about 
items such as allowed species, soil volumes, 
plant sizes, clearance requirements over 
streets and sidewalks, etc. should be includ- 
ed in a separate manual or best practices 
guidance document that be updated more 
easily than the ordinance. 
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4. Include a section on “Prohibitions,” such as 


“No person shall damage, prune, remove, or 
plant any tree or shrub in any public street 
or other public place without having first 
obtained a permit from the City. Damage 
to public trees includes, but is not limited 
to, construction and excavations, vehicular 
accidents, vandalism, adhering advertise- 
ments or electrical wires, allowing toxic sub- 
stances to come in contact with soil within 
the dripline (e.g., gas, brine water, oil, liquid 
dye, or other substance deleterious to tree 
life)?’ Somerville’s current ordinance does 
include a section prohibiting the removal of 
shade trees on City-owned property, but it 
does not establish prohibitions for damag- 
ing, pruning, or planting trees. 


. Include a clear and concise Tree Preserva- 


tion Bylaw requiring residents to protect 
established and mature trees during con- 
struction. This bylaw could allow residents 
the alternative of replacing any trees re- 
moved during construction or landscaping 
activities. Additionally, residents could be 
required to pay into the Street Tree Stabili- 
zation Fund if they do not wish to plant re- 
placement trees. Somerville has established 
tree protection standards for contractors. 
These standards could be extended to the 
citizenry at large. 


. Create an approved tree species list that will 


inform residents of ecologically appropriate 
species to plant in the city and refer to it in 
the Ordinance. This list should be placed in 
a separate manual or best practices guid- 
ance document so that it can more easily 
change over time as the effects of climate 
change impact best management practices. 


Require tree plantings in new developments 
and parking lots. 


8. Include a provision that prohibits tree top- 
ping. 


9. Establish a disease and insect control plan. 


10. Any fine resulting from the violation of 
this ordinance should be deposited into the 
Street Tree Stabilization Fund or other ap- 
propriate fund. 


Somerville may also want to include addition- 
al provisions that are needed to reach the com- 
munitys goals and address unique, local issues, 
such as: 


¢ Promote tree planting on private property if 
adequate space does not exist on the right- 
of-way (i.e. a back of sidewalk tree planting 
program). 


Define requirements and responsibilities for 
utility tree trimming. 


Set basic standards for species diversity with 
specific guidelines provided in a separate 
manual. 


Provide an invasive insect and disease 
response that defines the City's authority to 
direct removal or treatment of trees on both 
public and private property if a significant 
insect or disease threat exists in the city. 


As dying and infested ash trees on private 
property pose a threat to human and public 
safety, Somerville’s ordinance could be 
amended to specifically acknowledge EAB 
as a public nuisance and treat it in similar 
fashion as Dutch elm disease and other 
insect pests or plant diseases. The ordinance 
could encourage private property owners to 
treat their ash trees, and remove any barriers 
to the removal of potentially infested ash 
trees. For more information on Emerald Ash 
Borer, please refer to Section 3.3: Invasive 
Insect and Disease Management Strategy. 


The City of Somervilles Tree Preservation Or- 
dinance serves as a good starting point for ad- 
dressing the concerns and issues of a public tree 
management program. Only through a strong, 
properly enforced ordinance will the City 
achieve its stated objectives. According to a 2014 
Urban & Community Forestry Census of Tree 
activities, only 64% of communities with tree or- 
dinances actively enforce the ordinance (Hauer 
and Peterson, 2016). Somerville should regular- 
ly review its City ordinances pertaining to street, 
park, and private property trees, and make up- 
dates as needed. This includes a review of per- 
mitted pruning, removal, and planting practices. 
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Tree Planting & Maintenance Policies 


Having a set of overarching guidelines for tree 
planting and maintenance is essential for en- 


When would the City NOT plant a tree in a 
location that was requested? 


suring that best practices are being consistently 
followed. These plans and policies can be used 
not only for City staff, but also for directing con- 
tractors, developers, utility companies, and even 
homeowners who may impact the city’s urban 
forest. 


Tree Planting Policy 


The City has an established policy to guide the 
planting of trees on public property. This should 
be reviewed periodically and updated as needed. 
Somerville's Tree Planting Policy text is present- 
ed below in grey italics, while recommendations 
are presented in highlighted black text. 


Trees provide countless benefits to the residents 
of the City of Somerville (hereafter referred to 
as “the City”). In order the increase the citys 
tree canopy cover in accordance with the Citys 
Urban Forest Management Plan, the City aims 
to plant at least 350 trees per year on public 
property. The locations of new tree plantings 
on City-owned rights-of-way are based on the 
following: 


¢ Constituent requests (i.e., 311) 


¢ Replacement of dead or dying trees 


¢ Where the City cannot replace a tree in 
the same location, new plantings may be 
located somewhere near where the tree was 
removed 


¢ Increasing canopy cover in a specific area 


¢ Project-specific plantings (ex. streetscape 
improvements) 
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The stump and/or roots of a tree that was 
previously in that location could not be re- 
moved, and thus there is no space available 
to plant a new tree. 


Planting a tree in that location would 
inhibit accessibility of the sidewalk. All new 
tree plantings must adhere to ADA require- 
ments. 


There is not enough space to plant a tree at 
the location due to the location of drive- 
ways, doorways, underground utilities, 
utility poles, etc. To encourage the healthy 
growth of new trees, new tree wells pro- 
vide a minimum of 18 square feet of open 
soil (ex. a 3°x 6 tree well). In addition to 
maintaining a 3 foot wide clear walkway 
(for ADA), minimum distances of new 
trees/tree wells to other infrastructure 
include: 


- 3 feet from any walkway/driveway 

- 1 foot from edge of well to underground 
utilities 

- 5 feet from any fire hydrant or utility pole 


- 20 feet from any intersection, crosswalk, 
or stop sign 


- 10 feet from any street light 


- 15-40 feet from any adjacent tree(s) 
(varies with species) 





Why would the City plant a tree where it has 
NOT been specifically requested? 


¢ To achieve the goal of increasing canopy 
cover in a specific area. 


¢ To coordinate planting with another proj- 
ect (e.g., streetscape improvements). 


¢ To replace canopy that was lost but which 
cannot be replaced in the exact same spot. 


When a tree has been designated for a specif- 
ic location, in what instances would the City 
NOT plant that tree? 


¢ If DigSafe reveals underground utilities 
that would conflict with the tree planting. 


e Ifthe tree planting would cause accessibili- 
ty issues. 


e If the space for the new tree well has not yet 
been cut, then the planting may be can- 
celed or postponed, at the discretion of the 
City Urban Forester. 


The City also has specific tree planting details 
and specifications that are included in tree 
planting contracts. The City should consider 
making these documents publicly available 
such that private property owners and develop- 
ers can utilize the best management practices 
for tree planting. The technical specification 
and details that are provided in the City's cur- 
rent planting contracts can be found in Appen- 
dix E. 


City of Somerville 2019 Application Form 
for Permission to Prune a Public Tree. 
Please contact the Urban Forestry division 
for the most recent version. 


Public Shade Tree Pruning Policy 





Per Massachusetts General Law, Chapter 87, sec- 
tion 3, trees along the right-of-way (ROW) can 
only be pruned or removed by the Tree Warden 
or his/her deputy, unless explicit permission is 
granted by the Tree Warden. If a private proper- 
ty owner would like to hire an arborist to prune 
a public shade tree in Somerville, they can ap- 
ply for permission from the Tree Warden. Please 
contact the Urban Forestry division for the most 
recent version of the permission form. 


TREE PLANTING & MAINTENANCE 
POLICIES RECOMMENDATIONS: 


The City’s current policies for public planting 
and public tree pruning are useful for ensuring 
consistency in decisions about planting loca- 
tions and protecting the Citys trees from im- 
proper pruning. The City should consider cre- 
ating and adopting additional policies to guide 
other types of tree work or work around trees, 
most importantly in order to protect trees from 
construction and underground utility work. 





CITY OF SOMERVILLE MASSACHUSETTS 


a 


Department of Public Works 
1 Franey Road e Somerville, MA 02145 


STEVE MACEACHERN TELEPHONE: ie aa 6600 


SUPERINTENDENT OF HIGHWAYS, LIGHTS AND LINES 
TREE WARDEN FACSIMILE: ine mn 7649 
WWW.SOMERVILLEMA.GOV SMACEACHERN@SOMERVILLEMA.GOV 


PERMISSION TO PRUNE PUBLIC TREE 


Property Owner: 





Property Address: 





Owner Telephone Number: 
Owner Email Address: 
Arborist/Tree Company Name: 











Arborist/Tree Company Phone & Email: 





Arborist/Tree Company Insurance Company: 





Arborist/Tree Company Insurance Liability Coverage ($): 





As the registered owner of the above referenced property I/we are requesting permission to prune the 
following tree(s) at our address at the designated location: 


Location/ Description of Tree(s) and Pruning Plan: 














I/We recognize that it is red, if approved, that the above mentioned tree(s) are to be rae med to i and specifications ee 
Tre e Wai ois and that si aid ies must not deviate from these requirements. All tree pru el will be comple ete ie tn qualifi le ied profess: 

Arborist approved by the Tree Warden. Failure to comply with the requirements of the Tree Warden sult in fines and pen ae es per all 
applicable Laws of the es ‘ommonwea alth o, of Massachusetts and local regulations. 


Property Owner Signature: Date: 





OFFICE USE ONLY: 
The request to prune the public tree(s) indicated above has been: 


[1] APPROVED - The following conditions shall apply: 














[1] DENIED for the following reason(s): 

















Tree Warden’s ua 


If ape ved, the fe ing of this tree(s) must take place within 30 days. e Warden reserves the right to change this decision at any 
‘ime and will vie erbal sf eaves notification to the applicant o, ts a nge. 








. This form conforms t 
Rev. Date: 4/22/2019 Foote keccckt 
able for its use, in 
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4.4 


Public Engagement 


he urban forest is a resource that ben- 

efits and belongs to the city’s residents. 

In order to care for it, the passion that 

is so frequently used to talk about trees 
can be harnessed to build stewardship around 
Somerville’s trees. Approximately 66% of Somer- 
ville’s tree canopy is located on private lands (see 
Section 1.1: Somervilles Tree Canopy). Thus suc- 
cess In improving or maintaining tree canopy 
must include not only the municipal govern- 
ment, but also a populace that understands: 1) 
the value of trees and tree canopy to the commu- 
nity and the environment; and 2) how to plant 
and care for trees. 


There are multiple ways to engage the public to 
improve the care of and expanse of local tree 
canopy. First, topics or messages must be de- 
fined, prioritized, and limited in number. More 
effective communication occurs through choos- 
ing a few strong messages and repeating them 
over and over. After messages are chosen, ave- 
nues of targeted communication to deliver those 
messages can be determined and implemented. 


Important topics and messages that should be 
considered for Somerville are as follows: 


e Current Canopy Extent and Value of 
Somerville Trees. The message should 
present the current canopy level and bene- 
fits the canopy provides. This is typically 
the first message to send out to the public, 
as all other messages should connect back 
to this one. This can also be a way to “roll 
out” the Urban Forest Management Plan 


to the public. Include information such as 
why Somerville needs tree canopy, what 

the current canopy level is, and the plans 

to improve the management of the trees 

that comprise the canopy. Educating local 
business owners on the impact that a shady 
commercial district can have on sales and 
educating property owners about the impact 
that trees have on property values are other 
useful methods for boosting the desire for 
increased canopy along main thorough- 
fares and neighborhood streets while also 
engaging the public. ‘The important value 

of mature trees could be also highlighted, 

as people often do not realize that the large 
tree they have is a value to their property, the 
community, wildlife, and the environment. 


How You Can Get Involved. What are the 
next steps you want people to take? The City 
should decide the answer and insert this 
“ask” in every outreach piece or effort. Some 
potential options include: 


- Give residents the choice to opt-in for a 
tree. The City already accepts tree planting 
requests through 311, but this option 
could be more widely promoted and 
expanded to include the option to request 
a back of sidewalk tree (aka setback tree, 
or a tree within 20° of the right-of-way). 
Alternatively, the City could organize a tree 
giveaway (usually saplings) at Arbor Day 
for people to plant on private property. The 
City has done this during previous Arbor 
Day events. 
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- Join the Adopt-A-Tree program established 
by the Urban Forestry Committee, whereby 
residents sign up to take care of a street 
tree, including providing regular water and 
mulch. 


Create a Heritage Tree program where 
residents are encouraged to find and 
nominate the largest or otherwise 
significant trees in the City. 


Donate funds for an upcoming planting. 


Volunteer at a tree planting event (one 
Saturday morning commitment). 


Tree Threats. Public and private trees can 
die, decline, or become safety risks as a result 
of insect and disease infestation as well as 
inadequate maintenance. With education, 
the residents of Somerville can become 
aware of the common threats to the tree 
canopy and what they can do to help. Partic- 
ularly for Emerald Ash Borer (EAB), the 
City should provide education on what to 
expect, how to identify ash trees, what the 
City is doing about these threats on public 
land, and options for management on their 
own land. Since the majority of the trees 
that comprise the City’s urban tree canopy 
are on private property, it is vital for the 

City to educate the public on how to detect 
insect and disease threats, provide infor- 
mation about management and treatment 
options, and relay the importance of refor- 
estation in the event trees are removed. For 
more information on potential insects and 
diseases in Somerville, see Section 3.3: Inva- 
sive Insect and Disease Management Strategy. 
Informing residents about tree removals and 
other significant tree work is essential for 
maintaining the City’s relationship with the 
community. When an established public tree 
has to be removed, the City should continue 
its current practice of notifying abutters of 
the pending removal. 
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e General Tree Care Education for Property 


Owners. There are several actions people 
take that are detrimental to trees at all stages 
of life, including improper mulching and 
pruning. Easy tips and tidbits of information 
to share with residents for trees on their own 
properties can help improve tree mainte- 
nance and increase tree health and survival 
rates. Some examples include: 


- Demonstrate how to properly mulch a 
tree. Too often mulch is placed around 
tree trunks in a “mulch volcano’, which is 
extremely detrimental to the tree. A simple 
message of how to mulch properly can 
improve tree health and longevity. 


- Provide guidance on how and when to 
prune trees. Incorrect pruning can lead to 
poor tree structure or wounds that may 
never heal. 


- Explain proper tree planting and tree care 
techniques. This could be especially helpful 
for homeowners who are considering 
planting a tree in their yard but are unsure 
where to start. 


- Encourage recycling or composting leaves 
on-site. An example of an educational effort 
the City may want to adopt or adapt is 
the successful “Love ‘Em and Leave ‘Em 
public outreach campaign developed by 
Westchester County, New York (http://www. 
leleny.org). A fact-sheet such as this one 
created by the Greater Victoria Compost 
Education Centre (http://compost.bc.ca/ 
wp-content/uploads/2015/02/FactSheet-6- 
Urban-Leaves_Revised-Feb-2015.pdf) can 
be developed and distributed. 


Use Multiple Avenues of 
Communication 


There are numerous avenues to convey urban 
forestry messages and accomplishments of the 
program to the residents, such as: 


Social Media. Social media sites such as 
Facebook, Instagram, and Twitter can 
create buzz and promote involvement in the 
current urban forestry activities occurring 
locally. The Public Space and Urban Forestry 
Division (PSUF) has an Instagram account 
(@somervilleparks) and posts regularly 
about urban forestry topics. To reach even 
more people, the City should consider coor- 
dinating with allied Community gardens, 
non-profits, educational institutions, and 
business to get messages posted on their 
social media sites as well. 


Website. The City of Somerville’s Urban 
Forestry webpage (https://www.somer- 
villema.gov/urbanforestry) contains 
important information about the urban 
forestry program, including details about 
tree planting, the tree inventory, emerald 
ash borer, and the tree preservation ordi- 
nance, among other things. ‘The website 

also contains staff-created videos showing 
various urban forestry practices. The website 
should be maintained regularly to make sure 
information is up to date. 


Presentations to City leadership and 

local business and neighborhood groups. 
Identify key audiences, partners, and 
potential champions for the urban forestry 
program. Making short presentations at 
regular or special meetings where they are 
relieves individuals from having to go to 

yet another meeting in the evenings. PSUF 
staff regularly present at meetings of the 
Somerville Garden Club, but there are 
various other groups who may be interested 
in urban forestry matters. Initial outreach 
could be based on letting the audience know 
about Somerville’s urban forest and the work 


called for in this plan. Be sure to have an 
“ask” at the end of the presentation. What do 
you want them to do next? This work often 
unearths new partners and funding sources 
that can otherwise go untapped. 


Do a survey. Once a year, create a short 
online survey to identify what urban forestry 
issues people in Somerville are concerned 
or care about. The survey can also be used 
to gauge peoples reactions to new urban 
forest management procedures and regula- 
tions, and their willingness to participate in 
volunteer work or to donate funds or other 
resources. Questions about public trees and 
tree canopy can be part of the annual public 
survey. The City can use the new Somer- 
Voice platform to elicit feedback about 
specific urban forestry topics. 


Cultivate partnerships for communication. 
Partnerships can be initiated with organiza- 
tions that can help promote, enhance, and 
preserve Somerville’s urban forest. Organi- 
zations can include local businesses, local 
utilities, regional non-profits, homeowner 
associations, neighborhood associations, 
and schools and other educational institu- 
tions. Other audiences to engage can include 
youth groups, landscape architect firms, 
faith-based groups, and nurseries and land- 
scape contractors. Actions that can be taken 
by each partner should be defined before 
approaching them for support. 


Encourage Tufts University to become a 
Tree Campus USA. Tufts University borders 
the City of Somerville and has some land 
within city boundaries. The University is 

not yet a Tree Campus, USA. If they were 

to pursue this distinction and join the City’s 
Tree City, USA legacy, then two powerful 
entities would be supporting Somerville’s 
urban forest. One standard the Univer- 

sity would need to achieve annually is 

for students to participate in one or more 
Service Learning Projects. These projects 

are intended to provide an opportunity to 
engage the student population with trees and 
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can be part of a larger community initiative. 
University students could help the City’s 
urban forestry program perform many tasks, 
such as tree planting, tree care, and public 
outreach. 


Publish and Promote an Annual State of the 
Urban Forest Report. An annual “State of the 
Urban Forest Report” can be produced using 
updated tree inventory data, tree planting 
statistics, i-Tree tools, and other program 
information. It should provide information 
on the number and condition of public 
trees, as well as maintenance, planting, and 
management accomplishments. It should 
also present a summary of the current year's 
annual work plan and identify emerging 
issues and budget or resource needs. 


e Add signage to the landscape. Signs placed in 
high traffic areas can spark interest in trees 
and the urban forest. Something as simple as 
species name or a notable fact about a tree 
can encourage people to learn more and to 
get more involved. 


Create a Volunteer Corps 


Consider implementing a “Young Tree Care’ vol- 
unteer program to assist with new tree planting 
and new tree care such as watering, mulching, 
and pruning. This type of program is more in- 
volved than an “Adopt-A-Tree” program, as the 
young tree care volunteers are specially trained 
to care for young trees. As such, this type of pro- 
gram involves initial and continuing training, 
frequent mentoring, and overall coordination of 
the process and volunteers. It also provides yet 
another engagement opportunity and encour- 
ages partnership opportunities with a variety 
of groups, such as neighborhood associations, 
master gardeners, scout troops, church afhiliat- 
ed groups, high school community service pro- 
grams, etc., to accomplish new and young tree 
care tasks. 
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Trees to include in a “Young Tree Care” program 
are generally less than 8 inches in caliper. ‘These 
are the same trees recommended to be part of 
the young tree training program (see Section 
3.2: Tree Maintenance Program). These younger 
trees sometimes have branch structures that can 
lead to potential problems as the tree ages, such 
as codominant leaders, multiple limbs attaching 
at the same point on the trunk or crossing/inter- 
fering limbs. If these problems are not corrected, 
they may worsen as the tree grows, which in- 
creases risk and creates potential liability. With 
direction from City staff, young tree care vol- 
unteers could be trained to carry out the young 
tree training program. Beyond pruning, young 
trees need watering and mulching to become 
established, and may require fertilization and 
other Plant Health Care (PHC) treatments un- 
til they reach maturity. This program can create 
“tree stewards” for Somerville and be modeled 
after similar and successful programs like those 
found in other municipalities or states, such as 
the Virginia Tree Stewards (https://treesvirgin- 
ia.org/outreach/tree-stewards) and the Vermont 
Tree Stewards (https://vtcommunityforestry. 
org/get-involved/tree-stewards). 


The “tree stewards” or a volunteer corps could 
also be used to support the urban forest manage- 
ment program in other ways. Volunteers could 
develop and/or staff Arbor Day and Earth Day 
events, post and manage tree messages on social 
media, help update the inventory, and/or locate 
planting sites in neighborhoods. 


Boston Parks and Recreation 
Department uses tree tags for 
newly planted trees to inform 
the public of how much water 
new trees need. Somerville 
should consider creating a 
similar tag to place on newly 
planted trees or on the doors 
of residences next to the newly 
planted trees. 
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Explore Partnerships 


Utility companies may be able to assist the City 
in completing the High Priority needs (see Sec- 
tion 3.2: Tree Maintenance Program). The City 
should present Eversource and National Grid 
with the inventory data for high priority trees 
under utility lines so they can consider assisting 
in high-priority maintenance work during their 
annual line clearance schedule/program. 


Establish partnerships to fund and accomplish 
the young tree training program and some ma- 
ture tree care activities (Section 3.2: Tree Main- 
tenance Program). For instance, the utility 
companies may support tree growth regulator 
applications for trees under their lines; business- 
es or developers may pay into a fund to “adopt” 
or maintain trees in parks, commercial areas, 
and newly built streets; residents may help water 
mature street trees during times of drought. 


Public Education 


Public education is one of the true keys to reach- 
ing the goals of an urban forestry program. Only 
by educating the public, City officials, develop- 
ers, and contractors working within City limits 
will a community be able to achieve urban forest 
protection and planting goals. Ordinances and 
guidelines alone will not guarantee success since 
builders, contractors, and others often have their 
own priorities and agendas, and trees and ordi- 
nances are often nothing more than a nuisance 
to them. 


Cooperation from all concerned parties can be 
improved by requesting various community 
stakeholders, such as City Council members and 
neighborhood groups, to attend educational ses- 
sions to learn about the current state of Somer- 
ville’s urban forest, plans for urban forest man- 
agement and planting, and the importance of all 
of it to the future of the community. 
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To gain support for Somerville’s urban forestry 
program, various public outreach campaigns 
aimed at educating the residents of Somerville 
should be established. Where there is under- 
standing and acceptance of the urban forest- 
ry program as a whole, there will be increased 
support for the planting portion of the program. 
Based on examples of public relations efforts by 
urban foresters in other communities, the fol- 
lowing types of activities are suggested for the 
City to undertake: 


e Hold a seminar or public meeting to discuss 
the tree inventory project, its results, and its 
importance for the City. 


Develop monthly evening or weekend semi- 
nars related to tree care and landscaping; 
bring in guest experts from various disci- 
plines in the green industry. 


Write a monthly “Tree Talk” article for local 
newspapers or social media. 


Develop a Tree Care door hanger brochure 
to go to each residence where new trees are 
planted; educating residents about proper 
tree care could help eliminate trunk damage 
and improper mulching and pruning of new 
trees. 


The City could start giving away one-gallon 
tree seedlings to any volunteers who get 
involved with City projects. This is a great 
reward and a way to spread the word about 
trees. Somerville could capitalize on the 
idea and attach the same Tree Care door 
hanger brochure or a different informational 
brochure to each of these trees. 


Co-host tree planting programs with the 
local garden club, local non-profits, or 
groups like the D.A.R. (Daughters of the 
American Revolution). The City of Somer- 
ville recently partnered with the Mystic 
River Watershed Association to plant 100 
bare root trees in Somerville with volunteers. 
This successful program could be a model 
for future collaborations. 


Map the locations of fruit-bearing trees in 
the city and coordinate with groups that 
harvest the fruit for homeless and food inse- 
cure organizations. 


Embrace story telling within the urban trees- 
cape. Connect the trees to the history of the 
area through complementary art, placards, 
or signage. 


Encourage citizen science activities that 
involve the urban forest. For example, 

the Nature Conservancy's “Healthy Trees 
Healthy Cities” app can be used to monitor 
tree health and check trees for pests. Local 
professors and non-profit groups that work 
with citizen science may be able to help plan 
projects and recruit citizen scientists. 


Expand the annual Arbor Day celebration 
to help it become a community tradition. 
From 2017 through 2019 Somerville staff ran 
half-day events for Arbor Day. The celebra- 
tion involved tree planting, a seedling give 
away (with information on how to properly 
plant and care for the tree), information 
about urban forest programs, and activities 
for kids. The Arbor Day celebration could 
be further developed as an all-day Saturday 
event, preferably held in a popular park/ 
public space setting in the City. Expanding 
on short programs on planting and pruning 
trees and including children’s programs 
about trees can help increase public interest 
in the City’s tree programs. Additionally, 
the City could invite contractors to conduct 
demonstrations on tree planting, trimming, 
landscaping, species selection, etc. Orga- 
nizers could also set up booths with tree 
information. Refer to the National Arbor 
Day Foundation (visit www.arborday.org) 
for publications that provide great Arbor 
Day ideas to assist in planning of this event. 


PUBLIC ENGAGEMENT 
CONCLUSIONS 


Somerville can help residents become more in- 
volved in the City’s urban forestry program by 
expanding upon its public engagement. To en- 
sure that public outreach is effective, Somer- 
ville should determine which communication 
channels and tools are most used by community 
members. This is essential in making sure that 
Somerville gets the word out about its urban for- 
estry plans, polices, and programs to the public 
at large. 


A select group of residents can be responsible 
for organizing and implementing a campaign 
of public relations, education, and community 
financial support. One of the purviews of the 
recently formed Urban Forestry Committee is to 
support all public education and outreach; thus, 
they would be an ideal group to spearhead out- 
reach programs. This Committee is comprised 
of a dedicated group of local activists, landscape 
professionals, and community partners, and they 
will bea great resource to help support and guide 
plans and polices related to the urban forest. In 
their first year, the Committee started the City’s 
first Adopt-A-Tree program and began develop- 
ing important tree fact sheets for the communi- 
ty, as well as providing advice on various tree re- 
lated projects. In the future, the Urban Forestry 
Committee can help to recruit volunteer groups 
to aid with any planting activities the City may 
hold. Volunteer organizations, such as a garden 
club, service organization, Groundwork Somer- 
ville, or Boy/Girl Scout troop, could be recruited 
to do the actual planting and follow-up watering 
and other maintenance activities. 
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ACTION PLAN 


very hour of every day, public trees in 
Somerville are supporting and improv- 
ing the quality of life. When properly 
maintained, trees provide numerous 
environmental, economic, and social benefits 
that far exceed the time and money invested in 
planting, pruning, protection, and removal. 


Somerville’s Urban Forest Management Plan 
(UFMP) is a comprehensive document that de- 
scribes the current state of the city’s urban forest 
and presents numerous recommendations for 
improvement. 


This Action Plan is a summary of the recom- 
mendations made throughout the UFMP. It or- 
ganizes the UFMP recommendations into short- 
term goals (1-2 years), medium-term goals (2-5 
years), and long-term goals (more than 5 years). 
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Further details about each goal can be found 
in the listed UFMP section(s). As different di- 
visions of the City are responsible for different 
aspects of the urban forest, the Action Plan in- 
cludes details about the entity(-ies) that are pri- 
marily responsible for completing each goal (i.e., 
Program Leader(s)). The Recommendation Type 
is described as Practice if it impacts the day-to- 
day care of trees, Policy if it involves strategies 
to improve procedures, planning, or the legal 
framework relating to our urban forest, and 
Outreach & Education if the recommendation 
pertains to communication strategies and public 
engagement. Finally, each recommendation was 
assessed in terms of its impact on growing the 
canopy in the city, increasing the survival of the 
current tree population, improving safety of the 
public and City personnel, and improving equity 
in the distribution of tree canopy across the city. 
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Action Plan: Short-term Goals (1-2 years) 
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Action Plan: Short-term Goals (1-2 years) 


'$jD9f[O1d 19YIO YBNOIY) psjue|d aq 
I D|INOUS S9d4} JEUOIPpPe WeSA Od S994] OGES jsed| 
7e JUeIA PjNoUsS JUSWedSp AujsssOy UeQUA SUL 


"“SDUCUIPIC UOIJEAISSSId 

S04] SU} Ul}! O} JOJO4 PUL AID SU} Ul JUL|A O} SdID 
-ods a,eldoiudde Ajjedi6b0jO99 JO Ss}JUSPISS4 WUOJUI 
[JIM JEU} 4SI]| SOlIDads 394} PSAOIdde Ue 9}edID 


"S$}eE9IY} JOYIO Pue Ae WOW jeunjzeu 

O} }SO] Se JEU} S994} PUL S991} HUIUIDSP apo 
ooe|dai pue Adoued 994} Ul Sdeb ul ||lJ 0} Sde|d UI 
aie Saad} Ay yesy ‘BUNOA Jey} BUNSUS OF LUeIBOId 
soueUS}UIeEW pue HuljJUe|d HuOdI}s eC FOdANS 


7 


Bul,Ueld sdAL 









"UueoYy 994} Hulyoedw! sq AewW jeu} Sedid seb jeun 
-jeEU JIEAS)1 O} SOIUCAWOD AjIJ1]N SOUIAUOD O} YIOMA 


ANSd 
Mdd 


| | | | fe 


JEAIAANS uolzeOnNpz (s)4speso7 (S)UOIJDSBS 


Aynb3 Ayoajes Noelle AD1|0Od 991}921d 
: oseojou| MOJS) 9 YOeo1INO : " WeIBOld dwan 


“SONbIUYD9} UO!} 

-ONIJSUOD PU ‘SUO!EDO] ‘SUOISUSWIP WIe-SSOJD 
JUDADJJIO UJM UO!VEJUSWLSAXS pue ‘SUBISSP sjqeod 
SAIJEAOUU! OFU! SOUT [ESC S/CI}]NW JO UOISISAUOD 
‘SONbDIUYDS} HUIUNIC |EUO!IJDSIIP JO aSN 4a}eS1H 
‘S$9]e1 UIMOIB SONPsJ OF} S4OJe|NG6S1 YIMOIG 991} JO 
OSN YU} SPNIDU! SUOIINJOS JOYIO JO SB;|dWexy *sjAdI|J4 
-UOD AjI[1}N/B94} AOL SUOIJNJOS SPIAOIC O} aj Qe|leAe 
SeNbIUYdS} Pue YdIeSssas AUUIIN Pue JENIN UOque 
[|EUOIUPPe SZIIIIN OF SDINOSISAY YUM JUV, 


'$jo9foud BHuljUe|d pue SOUCUdSIUICW 991} 
jeloljouseq Ajjenynw pue ‘S}De4}UOD SOUeUSUIeW 
991} PSACYS SC YONS ‘SSIDUSIDIJJO JBAODSIP O} SOIU 
-PEAWOD A}I|IIN J9YIO PUL SDINOSISAA YUM sue|d 
y4AOM jenuue JO AjJayenb 3}eulp4sOOD pue ssnosiq 


poanul}Uuod ‘aie5D sad 








(sueoK Z-L) STIVOSD WYUSL-LUOHS 











UOIJEPUSWIWIOI9Y 


o~ 
v)) 
he 
© 
J) 
> 
N 
| 
_ 
ww 
— 
© 
‘e) 
oO 
£ 
hn 
co) 
7 
_ 
Ts 
fe) 
te 
WY) 
c 
a) 
a. 
= 
a2) 
_ 
YU 
<< 


216 





SUIJUO UL}d UOIDV dWAN MIA a 








JEAIAANS 
eseasouU| 





Aynb3 Ayojes 


LOVdWI NOILVQGNAWNWODS4 


uoljeonpy 
9 YDea11NO 





(s)4speo7 
WeIBOld 


(S)UOI]9aS 
dwan 


"SWUJOYS O} JSSIOJ 
ULCQUN S,d|[IAJIOWOS JO SOUSI|ISOA SY} SSCSIOUI O} Aj 
-I[IQIJASDSNS WAOS 9D! MO] O} 9}JESPOW PUue sduUe} 
-SISOJ PUIM YUBIY-LUNIPSWW JO YHIY YUM Sdldeds 3d} 
Huljue|d 0} USAIB 3Qq P|NOUS UO!JEJSPISUOD JelDsdS 
"B|GISSOd UBSYM PSp!loAe 9q PjnoyUs seloeds assay} 
‘S90J] MOU HulJUe|Ad USUM ‘fSUJO}S JOWe SLGSP Jo 
JUNOWE jSObIe] SY} 9}ESID OF Je1}USJOd JsouUblYy 
SU} SACY S9ID9AS PSPOCOM-YeSM ‘HUIMOIH-j}Sse4 


"S|QISSOd ADADISUM 

SDOAW JO S49}}ILUS MO] DIC JEU} S9IDSdSs 991} PsN 
-je}S-s61e] ‘HBUNOA JUe|d Ppjnoyus AID SU} ‘SOPIA 
-OJd 1SSJOJ UEQUN SU} S}JSUSG SY} SSeSIOU! OL 


"SUOIJESSJUI YSOd 

SAISCAU! SANINJ OF JUSI|ISSA PU S]qQeuleysNs si so 
-JOJ UCEQUN S,d]|IAIDWOS SANSUD |[IM SOIDads 991} JO 
AVSASAIP C JULIA O} HUINUIZUOZ ‘sued I $994} Bd 
-PEW JO JOQUINU dy LUI AjJauBANS PjNOYUS AID SUL 


‘Buluolqoun4 

WU3}SASODS 9}JCAD|S O} SALIU] PUL SAIAINS UeD ADU} 
DISUM SedIC UI S9ID9dS SAIJEU JUL]d USPISUOD O} 
S10}9e} JUeTIOdUWI OS]e Sie SPSs9U DI]Qnd pue ‘suo! 
-IDUOD DIJEUI|D ‘AJISADAIP SOIDSAS ‘SOI}SlBJDeVeYO 
SIS PUL S9IDSdS JUNODIe OU! Hulye} ‘9d17DeNd Jsaq 
2Oe|d JUHI ‘994} JUHI, SU} BSN ‘UO!IZEDO] YOeS UI 
1Ue|A O} SOlIDSds ajeludoidde dy} SuIW9}9p OL 


‘sisAjeue Adoued 9yj Ag paljiqusp! Sesue 

Buljuejd Aywsoud ybHiy Ul syojje Hulzuejd 994} 
Hulsnooj Aq pue sysanbsas JUSpPISaL |IIJ{NJ O} Hul 
-NUIZUOD Aq Y {OQ ‘AUD BY} JO Sede JBYAO Ul $991} 
jue|d 0} SNUIJUOD “pay50}s %OG 3sSe9| Je SI MOU 
OU} SINSUS O} $9541} HUIAP pUue Ppesp sde|day ‘AsO} 
-USAUI! 894} BLOT 84} HULINP palji}USp! S498M Jey} 
(MOw) AGM-JO-S}UBL PSUMO-AlID BYU} Huoje says 
Huljuejd sjqejiene AjJUSIIND /9G dU} Ul $994} URI d 





ponul}uod ‘Huljueld dai 


(sued Z-L) STVOSD WaSal-LUOHS 








UOIJEPUSWIWIOD9Y 








217 


Action Plan: Short-term Goals (1-2 years) 


‘HulzUe|A JO SWI} SY} Je S|QISIA 
S] DUe|J JOOU JEU PUL YIdSP }DdIIOD Je psjuUe|d 
oie ASU} SINSUS O} $991} PS}Ue|C Aj|MsdU |e JOOdSU| 


Jesh SUO UCU} SIOW JO} 9941} AUe 0} payde}je Uusaq 
sey Jeu} SIeEMpIeY je BAOWADY ‘jela}ew sjqixals 
‘9SOO| © UUM S994} OF PSYyde je 3q AjUO PyNoYs 
SOLIS ‘SJEDULA JO/pue SUeLISSeped WOJ} sHewepP 
JUSASIC 0} JO (S9}S APUIM) Hulues| WUOdJ $894} 
ddey 0} Auessedau USYM AjUO AjUO Saye}s |]/e SU 


“SaJDAD Hulunsd Hululesp 

901] HUNOA 3Y} 0} $991} HUlppe pUe ‘pspssuU se 
YojnwW Bulysiuss|dsJ ‘poled JUsuYsijgeysse au. 
ynoybBnoiy} Ajse;nb6ss Wsy} G6ulleyeM Ag sae} 

pe ue|d AjMaU Jo AIASHuUO] Pue YWYeSsY Sy} SAGIC 
-W| ‘AJe@SSOD9U UBYUM J9}}eW DIUeHIO Pue YojNwW 
UIIM JIOS PUL S}JOOI SY} 6Ul}D9}01d Ppue ‘UIdSp 
JSdoJd dy} 1e $994} HuljUe|d ‘851} MOU eC JOJ 9}IS 
oY} Buluedsid AjAsdoud ‘sued YUM S994} HuljoueyY 
‘YOO 3s 994} Ayenb Hulsooyd spnjoul Ssenbiuyds} 
Huljzue|d JadOld ‘SS8DONS JO BDUCYUD {SOQ SY} Wsy} 
SAIB O} S991} JULIA AljNjaued O} S9dI}DeNd {Seg ssf 


"SOIDSAS 991} HUIMOIH-961e| JOJ 1994 OL X | PUe 
‘SOID9AS 9941} SZIS-LUNIPSLW JO} 199} 8 X | ‘SOIDads 
991} BUIMOIB-|/ELUS JO} 189} 9 X F JO SUOISUSUWIP 
LUNWIUILU Sse JEU} SUME| /S||JOM 991} BJESIO ‘SH|eM 
-9pis se yons sdeospiey Ul GuljzUe|d USUM PUNOIB 
SAOGe WOO BUIMOJB YHNOUS 994} 3Y} SAID 


"SOUl| ALI[IIN ABOUN S894} Hululey 

-UIEW JO S}SOD SY} SONPSJ PUe ‘S}DI|JUOD SUT] AR]IAN 
SANINJ SZIWUIUILW ‘SUOI}PUOD 994} SANINJ SAOICGUII 
O} SSIZIIN PCSYISAO WOIJ SIOW JO 199} Op $9dJ} 
BUIMOIJB-SH1e] PUe ‘SdIIIIIN PESYISAO JO OOJ 
OV-OZ UIYUM S994} SZIS-LUNIPS ‘salz|13N pesy 
-J9AO JO 199} OZ UIYIM $991} HUIMOIB-||/EWS JUL] d 





’ an’ 
7) 
+e 
© 
co) 
> 
N 
| 
_ 
ww 
Aa 
© 
ie) 
oO 
£ 
= 
co) 
aT 
_— 
Hewes 
fe) 
i= 
W) 


poenuljuod ‘6uljueld sa1 1 





(sud Z-L) STVOSD Wasa l-LYOHS 















JEAIAANS uoljzeOnNpz (S)UOIJDOBS 


224. Nouvananwoos: 


(s)4speo7 
WeIBOld 











Ko\od 991}921d UOIJEPUSLULIODAY 


Action Plan 





218 





SuI|UO UL}d UOIDV dWAN MIA a 
‘oueD pue Huljueld 994} JO} S9D1VDeNd 
JUSWUUSHeCUCL 1S9Q 9} SZI|I}N UeD SABSdOJaASdp 
pue SABUMO AYSdOId 9}eCALIC JEU} YONS s|qQe|!eAe 
Ve J’ 4NSd ov ‘Ur AJD1JQNd SJUSWINDOP 9S9y} SyeW “$}De1]UOD Pue 
SJUSUNDOP PIG MoU OU! Ps Ssu! Ajisesa aq ued 
SJUSLUNDOP SSSU] ‘MJOM 991} JO SOCA} JUSISIJIO 
JO} sjleWSp Pue SUOIedIJIDSdS JO AJeIG!| eC aJedIND 


‘CODIANOSIBAZ YIM 

"B'9) SSIZPZIAIJOS Sued S94} SUNJEW SwWOos pue Wesb 

-O1d HUIUIeJ} 994} BUNOA 3Y} Ysl}|duuod5e pue punf 

O} sdiysusuyed ysijqe\sy ‘6ulunid pue ‘Hbulyojnw 
‘BULI9JEM Se YONS Sied 994} MOU PUe Huljue|d 

904} MOU YUM 4SISSC O} WEIHOId JBSJUNIOA ,,dueD 

S01] HUNOA,, © HBUIZUSWWS|AWI JBpIsSuOD “WeibOJd 
7. ANSd ve 991} B6e SY eC PUe ‘SOINYDOIG pUue SYSsHuey 
JOOP 31d 994} ‘SUOIJEIQS|SaD Aep Joque :apnyjoul 

So}duuexy ‘SouUO MSU dojsAsp pue subledwed 

Yoessjno d1QNd JUssIND UOdN dn puedx y "jUSsW 

-96e6us a1GQNd UBNoIY} Wesbold Ajjsosoj} Uequn 

SAUD SU} Ul PSAJOAU! SJOW SWODSQ SiUSPISsJ 

Cjay 0} 99}}IWWWOZD AdjSsJO4 UCQUIA SY} YUM YIOMA 


"SOSCOSIP PUL SJDSSU! SAISCAU! JBY}O 
I ANSd 2 pue YIM %eO “1S ‘A 1v ‘ava ynoge o1|qnd 8y} 
WJOJU! OF SUBIeEdWed SUO!I}JEONpPsS J1;Qnd 9}ed17z 


‘$90J} USe paj\sojul BulbBeueW jnoge 

SODIOYD SAIJDECOId PUe PSUWOJU! SyeW O} DIQnd 

Vie 4NSd O'S 2U} Moje O} UO!}JEISSAOJSI JO SDUCWOAMUW! BY Aejas 
pue ‘SUOIIAO JUSW4eSJ} INOGE UO!JEWUOJU! SPIA 

-O1d ‘GVJ398}798P 0} MOY UO JI|Gnd dy} sJeoNpyz 


(sued Z-L) STVOSD WUSL-LUOHS 


S 



























JEAIAANS uoljzeoOnpy (s)4speo7 (S)UOIJDOS 
oseajou| 9 YOed11NO WwieiBOld dwn 


_ 











Ayinb3 Ayajes Ad1|0d 991}921d UOIJEPUSWIWODNy 





219 


Action Plan: Short-term Goals (1-2 years) 


“OBeCWeEP WUIO}S JO SJSAZ| SNOLILCA 

JO} BsUOdSdIJ SJENbspe Ue YIOdANSsS 0} Hulpuns AD 

-USHUIJUOD PUue HUIPUNJ JE|NBSI JUSIDISINS JOJ SPIA 
-OJd pue (SOULCDIUINY) SJUSAS WUO}S JSed SzAjeuvy 


‘SosAjeue Huljjeys pue yabpng 

DdUIJSI JOJ SUBQUUNU JI4SI|eS1 19H 0} $}SOD jeNn}De4} 
-UOD pUue APIAIJONPOId Majd SZAjeue OF SBAPMIOS 
JUSWSHeUeW JOSse WOJJ SUOdSJ pue ejep ospfj 


‘Ayinbs Huljzuejd 394} JOJ WUGISU! |NJesN 

SPIAOIA PINOM (SdIUdeIHBOW SP PUe SOILUQUODS 
-O1ID0S) Cale UCW|OAdOJJSW SY} INOYBNOIY) YIOM 
/2EPIS841 OYUM 9/dOsd 3Yj OF} UO!}EJS4 Ul SOIIEA JBAOD 
Adoued 994} MOY BHulssesse ‘Ajj/CUOIJIPpPV "jeSaYU 
SAISSBOXS JO HUIPOO]J Se YONS SWd|qQOoJd jeVUSWUOL 
-IAUS O} $9je|941 JOAOD AAOUECD 991} MOY DIO|AXsd O} 
Huljses9 ul aq AewW I ‘aj}duuexs JO ‘eyep Adoued 
OU} Ul SUJ9}}3ed JSYIO PUeSUSpUN PUe BO/|CdXy 


‘AUD 

24} ssoude AYINDS SSeSJOU! OF} SJEOH DIJlIOSdsS-DseAA 
DI}SIJed4 AOJSASq "%9l| Jo |EOH Adoued 3dJ4} SPIM 
-A}ID SY} Hulydess JO} SUUSIUCYDSW SUIWWI919q 


'$joafoiud |en}De1}U0D 

Due SSNOU-UI JOJ LUSY} BSN PUe SPAepUe\s 
AAysnpul Alyn Pue jeunyyndUOQue sjqeoijdde 
|e Jdope pyjnous AND Sy} PU BSDINOSIBAZ 


‘SOAIJOSIQO Hul 
-UNIO SAID SY} SJOSLWW PUe SpJepUe}\s JSSUBIY 9yUy 
O} SUON SI BJDAD Hulunid 9y} Jo Ved se pauwuojied 


Hulunid 994} JEU] SUNSUS O} SOUeNUeIS OOSV ISNY 
UO peseg SUO!edIJINSdS HUluNid 394} dojsAsq 


poenul},uod ‘uoieonpyz 


(suedK Z-L) STIVOSD WUSL-LYUOHS 


JEAIAINS Adouesy uoijeonpyz (s)4apeaq (S)UOI}D9S 


’ an’ 
7) 
he 
© 
co) 
> 
N 
| 
_ 
ww 
fou 
© 
ie) 
oO 
£ 
he 
co) 
ae 
-_— 
— 
(e) 
tee 
7) 
c 
& 
a. 
c 
(e) 
~~ 
6) 
<< 
eo) 
N 
N 





SUIJUO UL}d UO!DVY dWAN MIA al 


PAIAIN Adoue 


LOVdWI 





NOILVOQNAWWOODSY 


uoineonpy 


9 YOed11NO 





(s)4apeo7 


WeIBOld 


(S)UO01}99S 
dW4Nn 


"SUOIJEZIUCHIO JEUOISSSJOIC 

|EUOIHBS) pue J|eDO] JB9YIO PUe ‘BININDUOQUY Jo Aja 
-IDOS JCEUO!}JEUIS}U] SY} JO JOJdeUD pue|bUy MeN 
DU} ‘UO!IJESAIDOY PUC UO!IJEAISSUOZD JO JUSWed|Sq 
S}JOsSNyoOessepP] SY} ‘UO!IJEIDOSSY S}SIUOGUY $}}19S 
-nyoessep] dy} AG pasdjjo sie SSOUSISJUOD Pue 
SHUIUICI} YONS UesA 48d S9DUSISJUOD JO SHululedy 
Z-L JSed| Je PUS}}e 0} PSHeINODUS 9q PjNOUS Jjye1s 


‘SUOI}JEN US Pue 
S9IdO} SBsuOdSdJ ADUSHISWS 991} YUM , BulUledy 
OlJeUSDS,, JENUUe AO|SASQq ‘S}ISHOQUY PdlJISD VSI 
SUODSq O} HUIUICI} SAISDOI SUBQUUSUU JJeis AS} Bul 
-ACY JOPISUOD “ONDsSaJ Jeluae PuUe ‘SUO!I}JEISAO SUeID 
‘BUIQUUI|D PaoueApe ‘Hulules} Yl] [eae “CdVHA) 
yUSLUSSESse PIJEZEY DI}JD9J9B SONjoOul JEU} SDIdO} 
Ul JOUUOSISA Ady JO} HUIUICI} JEUO!IIPPe SPIADId 


"SOUl| D14JDS]a PSeziBsous 

JO} sedue\sIpP YOeoudde WinuwIullu pue ‘JUSLUSsSEsse 
ySl4 994} ‘9SN MeSUICYUD ‘Yd ‘ple-jSdlJ JO SUOISSSS 
Hulules} psayepdn pue sejnGsi sAlsde1 pynoys Jjeys 
‘YIOM SAIDSJJO PU Sjes DINSUS O| ‘SMOUJOW WOOL 
-Sse|d pue pjalj-9uU}-Ul YOBnNosy} Hulules} |edIUYdS} 
pue Ajojes |EUUOJ PUP JE|NGHBS1 YUM Jje1s SPIAOId 


‘SooAO|Auws JUSWUJedSP padlsijenb JO UO!}US}S4 
DUe JUSWYINIDSJ YO JOJ SAI}De4W}E SAOW 3! SyeW 
0} SAeM AjlJUSP! PUL SISYIOM MA2ID SOAL Md 
JO} BHeyYDed Hulules} Due UO!IJESUSAWIOD sjenjeAy 


“SUOIIEDIJIIOD UleIGO 
O} JJCIS JUBIIND JO] SSAIJUSDU! SPIAOJd JO SUOI}ed 
-lJIJJ9d JeUN|NOUOQUe YUM Jyeys |eUOIeedO SIH 


‘SJQBCUCW PUR JJe1IS MAID sed, dq pue 
4NSd usemieg ss8do0/d UO!e1Oge||OD pue Uo!}eU 
-|DJOOD ‘UOIJEDIUNLUWWOD |EWIOJ 8y} UBYIBUEIIS 


JUsWSHeueW ¥ Huljjeis 





(sued Z-L) STVOSD WuSl-LYOHS 


UOIFEPUSWIWIOI9Y 








221 


Action Plan: Short-term Goals (1-2 years) 


‘AUD 
T- hi Mdd " 2YU} punoJe HUlLISANSUeW JaISeS JO} YONA, Jeluae 
AS||EWUUS © UUM MID 991} SU} HUIPIAOIC JapIsuoyD 


“a7ep .1NO Hulbe,, ps ,d9elfosid 3y} O} JOLId 

JesK suo jses| 7e SSSD01d Hulseyoind ulbseq ‘pslsiz 

J J Mdad -USP!I SDUO ‘psde|/dd41 8q O} PSU |JIM SOUeUdUIeW 
1SSJOJ UEQUN JO} PSsSN JUSLUCINDS USYM SUILWWI9}198p 

O} SUNOY BHesn Pue ‘UO!}IPUOD ‘BGHe sa] SSOSSV 


""IDUNOD 
Yas ANSd 
‘Mdd 


‘ADUSIDIJJO SZIWLUIXECW O} YIOM UbBISSe PUP 9ZI}IOLId 

O} SISPJO YAOM 9ZII|IN 4Yjeys O} HUIUICI} SPIAOId 

"SjuUsWUUBISse 

Ajl€p dynos AjJUSIDIJJS PUL YAOM 9}CUIPJOOD Ajay 

7. Mdd 0} ABO[OUYD9} sjJIQOW JE|ILUIS 40 $}98/QGe}/SsdIABp 
ajIGoW szenbspe YIM JjJeiS M3JD SSI, SPIAOId 

"UOIBS1 BY} Ul SJOOYDS |eUO!} 

-ED0A SNOLIPA JO/pue “OOYSS jesnyNoUGy AjyUNOD 

YJOJION ‘JOOYDS Jed!UYydS] JeUNINDUGHY B0US 

I ANSd UWON x9ssqy ‘ASISAIUAF SYN] ‘SyJESNyoessep| Jo 
Md ASISAIUF WOJJ SUUOD PJNOD sjUSpPNIs ‘fpapseu se 

WueiBOId AdjSesOJ UPQUN SY} YUM YSISSe O} WeIB 

-OJd dIysus9s}U! Ue JO JUSLWIYSI|Ge}SS 9U} JBPISUOZD 

‘oddns JUswWSeGHeueW JsaJOJ UCQUN SPIAOIC 

0} seeAo|dws jeuosess/auwl}-yed Bully sso0jdxFz 

"$JD9[OId DIJID9AS JO SOOLIOd SUI} DIJID9dS 4OJ} 

" Jye ys J|eENIDCIJUOD YUM JUSUWWS|ddNs JO 4jeys JUsIIND 

Jo Ayideded ay} puedxs 0} SalqzuUNyoddo ssassvy 


‘ABO|OUYDS} S|IQOW JBYUO JO SOUOYUCWeWS JO 
poenuljuod ‘juswseHeueW ¥ Hulyjyeis 





S}j9|GQe} HUISN SsS9DDe UCD S4JOJDEIJUOD PUP SMAID 
AD JEU SADPAO YAOM COJsASpP 0} (,JOdsaysaoI 
Se YONS) DIEMYJOS JUSWSGHeCUCW jasSse 9ZI|11F 





(sueoK Z-L) STVOSD WYUSL-LYUOHS 


eseajoU| MOI 9 YOeO11NO wueiBOld dw4an 


ee 







’ an’ 
)) 
i 
© 
J) 
> 
N 
| 
_ 
ww 
Au 
© 
(e) 
oO 
£ 
Hoses 
co) 
v 
-_ 
hn 
(e) 
te 
W) 
c 
& 
jal 
= 
a2) 
~~ 
YU 
<< 
N 
N 
N 





SUI|UO UL}d UO!DV dWAN MIA a 


i747] | fle 


‘SUOIJEADAO SSUOdSSI WIO0S Od 
-AdNs 0} SJ9YUIO PUe ‘SOIUCEAGWOD A}NIJI}N “S}SLUOque 
‘SJOJDCIJUOD YUM SACIYSUO!}E|S4 19SOJ PUL MOI 


‘SOlIDUSHISWS 
W401S HULINP AD SU} JOJ HULYIOM 0} SA USINOSISBId 
Se $410}DL1UOD JOS SUO!EDIJIFENb-sid YUsl|qejsy 


cs 

ca 
ANSd 
Mdd 
ANMSd 
Mdd 


ANSd 
Mdd 


7 ANSd VE CE 
"SOIWD AQUeduU JBYO UUM 
JUSLWUCINbS Ayyeldsds HULICUS ABPISUOD IC ‘AUD 
7 Mdad 9Y} Ul JUsWUedSp 4eYy}O Aue Aq 40/pue JUsWebe 
-UCW 4SSJOJ UEGUN JOJ USO PSSN 9g JOU PjNOM 
3€U} JUSWIAINbS Ayeldeds JO} JDC4JUOD JO JUSY 
uoljzeOnpz (S)UO1}D9S 


penuljuod ‘juswWseHeueW ¥ Hues 


‘diysuol} 

-e}a1 AODUSHe19}U! SY} USYHUSIYS ABUYNI O} PUL 
‘SONSS! HUIDOJSANP ‘S}D9afOud HUILUODAN Ssnodsip oO} 
Jyeys ajyeludoudde BHulAJOAU! sSHulzeswW jenuue JO 
Ajssyenb pjoy pjynoys Ald ay} Pue SdINOSISAA 


oe 
ea 
‘(sjsonbsal HuljUel|d JO} JeEdA | PUe ‘S}IseNbss sdUeU 
-9]UICLWW 994} PU JSLOGUY JO} YJUOW | ‘sjsenbed 
|EAQOW SJ AWNS PuUe ‘HUILWUWI} Sed] ‘Quul] UMOg JO} 
SACP OL ‘9'!) JSONHSA SY} NO HuIsoO|D JOJ SUUCIJSWUWI} 


= 

oe 

LUV 

LUV 
UOdN pasaiHe dy} O} 4911S ‘SDIAIOS JO} JSONba 

UV 

LV 






LLG JUSPISOI © O} CUO!INJOSS/’ © JOU) SsUOdSSI e 
JO} (SACP F JO ‘Z ‘| ‘S'1) SWUeIJSW1} YEHIe} © 19S 


"Wd}SAS LL SY} Ul UO!JEWWOJU! PUe 
SP4JOD91 HUl}}INdU! PUue eJeO AJOJUSAU! 991} Huljep 
-dn JOJ SOUNMSDOId Huljes9do psepuejs Adojsasq 


"¥SI4 UO paeseq YIOM 
OZIWIOUA PUC SINDSUDS *Pd}98|/AWOD SI YAOM se 
AJOJUSAU! 991} BU} BJEOAN AjsnonulyuoD ‘“sAsAUNS 
DJSIUSOUIM 338/dWOd pUue ‘pspseuU Se S9dJ} DI|GQNd 
JO SUOIJDSASU! SUIINOI WUOJISd *8}eP 0} dn uejd 
sdueuUSUIeEW pUue eVeN AJOJUSAU! 994} 9U} dsey 








(sued Z-L) STVOSD Wasa l-LYOHS 





JEAIAANS 
eseasou| 


(s)4spes7 
WeiBOld 





UOIJEPUSWIWIOD9Y 





223 


Action Plan: Short-term Goals (1-2 years) 


"SOyI4}S WO S 9y} 

UUM a|qisseo0e Ajises sue ADU} JEU OS SWI} JO 
peoye sjeliajel SUO!}E|SI DIQnd sieddd ‘SdIdoO} 
UO!JDSIUOD Pue SHeCWeP dj} INOGe PUe SADI}IAIOe 
AJBAODSA PUL BSUOASAI S,d|JIAIBWUOS JNOGe Hulbes 
-SOW AJOUW!} YUM SJUSPISSA HUIPIAOIA O} JIWWWOD 


"S$911069}eD WO YS 991} Uy} 
Jod SWUIO} Ss Jae sHewep jsssoj uequn Hulbeuew 
puUe HUIZIWAOUd JO} SOUNDSDOId BY} SUdUJed pUe 
JJEIS SI|[IAIBWOS 9}eLUdoidde jje 0} dJeESIUNWIWOD 


‘papsau se UO!}eEW 

-JOJUI SJeOdN pue Ajjenuue JSYUSHIOAA SU} MdIA 
-3y ‘Ajoveludoudde sjnqisjsip pue (H xipuseddy) 
JSUSHION UC|d ADUSHASWY ddd] SY} 9}9/AWOD 


"SJa/e/AOB'SSCEUMMM YBNOIY} Wa}ShS Ys|V 
ADUSHISWA dy} AO} dN psublis sue jyeys jje sunsuy 


"UOIJEDIUNWIWIOD WUOJIUN PUC SAIJDOJJO AO} UOSIBA 
UIOd se }9De OF ADUSHISWS Ue JO UO!JeJedaIC UI 
ADDIJIO Ayojes © Se SAJSS O} JENPIAIOU! Ue AjIqUSp| 


"UOIBS1 SU} Ul SSID 4BYIO YUM 
JUSWSSIBY Ply Jenin; e Gulysijqeysse sapisuoy 





poenuljuod ‘juswseHeueW ¥ Huljjyeis 








(sueoA Z-L) STIVOSD WUSL-LUOHS 











JEAIAANS uoljzeOnNpz (s)4speo7 (S)UOIJD9NS 


Aynb3 Ayoajes Noelle Ad1|0d 991}921d 
: oseojou| MOJS) 9 YOed1INO : " WeIBOld dwan 











UOIJEPUSWIWIOI9Y 








o~ 
7) 
Sen 
© 
J) 
> 
N 
| 
_ 
ww 
Ac 
© 
ie) 
oO 
£ 
hn 
co) 
ak 
_ 
Ts 
fe) 
te 
WV) 
c 
& 
Q. 
= 
a2) 
~~ 
1S) 
<< 
vT 
N 
N 








Sul|UO UBId UHV dWAN MAA J | 


"S9d1} USE Paysojul AjjelzUSs}Od Jo |eAOW SL 

OU} OF} SUdIeG AUe SAOWS PUe ‘S991 Yse JIB} 
3291} O} SUBUMO AYSdOId 9}eCALId SHeCANODUS PjNOD 
SOUCUIDIO SUL ‘SBSedSIpP UIC JO $}S98d 4{D9SUI 9 
-Y}O pue sseasip La YDING Se UO!YUSeJ Je}IWUIS Ul }I 
3294} PUe SOUeSINU DI|GQNd e se JdIOg YsSV pjesewy 
HUIBPs|MOUAIE JSPISUOD OS|V ‘Spsepuels Ad}SNpu! 
JEANINDUOQUe JEUO!IJEU JUSIIND O} BOUSISJSI PUe 
‘SOIPAIJOS SDOUeUSUIeELU PUe HuluNnJd AjI}I13N Jjnoge 
sjlejep Bulppe ‘UO!IIONI}JSUOD HULINP S9e4} SuN}eWW 
pue PsyUsl|ge ss JO UO!ID9}OId By} OF Hululeysed 
Me|Ag UO!IWEAISSOId SdA] © ‘UOIJDSS SUOIQIYOId 

e ‘S994} DI]Qnd Jo JUSWeS81} SY} AOL SOUepuUe\s 
SOUCLUIOJIOd SISegq sjqeydsoDeuN pue sjqe}ds5d 
-de SPNIOU| “S994 9}JEALIG PuUe DI|QNd }D9}0I1d 
419}}9Q O} SOUCUCIPIO UOIJCAISSSAd Sd, PUSUUY 


Sv ly ee 


"$1O| Bulysed 
pue SJUSWCOJsASP Modu U! SHulJUe|Ad 394} SUINDSY 


‘CUueABOIC HuljUe|d 994} yJ/EMSpIs JO yOeG e ‘d'1) 
ACM-JO-]UBII SU} UO JSIX9 JOU SSOP sdeds ajenbs 
-pe JI AYuodoid 9}eALd UO HuUljJUe|d 394} 9JOWOId 


"SPUL] PJOYU-AJS}JEALIC UO SYOJJS HuljUe|d YBnosy} 
QUOD ||IM sule6 Adoued W49}-6uU0] pue jeljueIsqns 
JO} SOIPUNWOAdAO js9 e916 9y} ‘Ayedoid d1;Qnd UO 

Huljzuejd Aq spew 3q UCD JBAOD 99d} S,d||IAJGWOS 
O} JUBWSAOICGUI! JUCDIJIUBIS SIIUAA ‘AUD SU} SSOUDe 

SJOAB| AdOUCD 991} SBSedIDU! Ajey 0} Ayedoid 
S}EALC UO HuljUe|A 994} PUL SOUCUSUICW 991} 
SHeINODUS JEU} SSIDI|IOd pue SWeIHOId 9}ed17z 








"SOIDSAS JUSIJISSA DIOW YUM Sde|dd1 pue 
ABAO SIC SAI] DDIAJOS JIBY} UBUM UO!JE|NdOd 93uy} 
WO} SOID9AS SUOIA WUO0}S ING ¥SIY MOF SAOWSY 








(SUV3A S - 2) SIVOSD WHYS L-WNIGAW 








ANSd . 
Aynby | Ayajes JeEAIAANS | Adoued | uoljeonpyz reyen | come (s)U01}9aS 
: oseojoU| MOS) 9 YOed1INO ; : dW4dn 


324. Nouvonswnooss 


(s)4opeo7y 
WeiBOld 











UOIFEPUSWIWIOI9Y 


225 


Action Plan: Medium-term Goals (2-5 years) 
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Action Plan: Long-term Goals (>5 years) 
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GLOSSARY 


address number (tree inventory data field): 
The address number was recorded based on 
the visual observation by the Davey Resource 
Group arborist at the time of the inventory of 
the actual address number posted on a building 
at the inventoried site. In instances where there 
was no posted address number on a building 
or sites were located by vacant lots with no GIS 
parcel addressing data available, the address 
number assigned was matched as closely as 
possible to opposite or adjacent addresses by 
the arborist(s) and an “X” was added to the 
number in the database to indicate that the 
address number was assigned. 


adventitious root: A root growing from a loca- 
tion other than the underground, descending 
portion of the axis of a plant, as from a stem or 


leaf. 


aesthetic/other report: The i-Tree Streets 
aesthetic/other report presents the tangible and 
intangible benefits of trees reflected by increas- 
es in property values in dollars ($). 


air quality report: The i-Tree Streets air quality 
report quantifies the air pollutants (ozone [O,], 
nitrogen dioxide [NO,], sulfur dioxide [SO,], 
and coarse particulate matter less than 10 
micrometers in diameter [PM,,]) deposited on 
tree surfaces and reduced emissions from pow- 
er plants (NO,, PM, Volatile Oxygen Com- 
pounds [VOCs], SO,) due to reduced electricity 
use measured in pounds (Ibs.). Also reported 
are the potential negative effects of trees on air 
quality due to biogenic volatile organic com- 
pound (BVOC) emissions. 


228 UFMP Glossary 


American National Standards Institute 
(ANSI): ANSI is a private, nonprofit organiza- 
tion that facilitates the standardization work of 
its members in the United States. ANSI’s goals 
are to promote and facilitate voluntary con- 
sensus standards and conformity assessment 
systems, and to maintain their integrity. 


ANSI A300: Tree care performance parameters 
established by ANSI that can be used to develop 
specifications for tree maintenance. 


arboriculture: The art, science, technology, and 
business of commercial, public, and utility tree 
care. 


ash treatment candidate (tree inventory data 
field): For all ash trees, the tree inventory re- 
corded whether or not the tree was a candidate 
for Emerald Ash Borer treatment based on tree 
health and location. 


benefit-cost ratio (BCR): The i-Tree Streets 
BCR is the ratio of the cumulative benefits 
provided by the landscape trees, expressed in 
monetary terms, compared to the costs associ- 
ated with their management, also expressed in 
monetary terms. 


biogenic volatile organic compounds 
(BVOC): Gases emitted from trees, like pine 
trees, which create the distinct smell of a pine 
forest. When exposed to sunlight in the air, 
BVOCs react to form tropospheric ozone, a 
harmful gas that pollutes the air and damages 
vegetation. 


caliper: The measure of a plant's trunk diame- 
ter. Caliper measurement of the trunk is taken 
six inches above the ground for trees up to and 
including four-inch caliper size. If the caliper at 
six inches above the ground exceeds four inch- 
es, the caliper should be measured at 12 inches 
above the ground. 


canopy: Branches and foliage that make up a 
tree's crown. 


canopy cover: As seen from above, it is the area 
of land surface that is covered by tree canopy. 


canopy thinning: In pruning, the selective 
removal of live branches to provide light or air 
penetration through the tree or to lighten the 
weight of the remaining branches. 


canopy cleaning: In pruning, the selective re- 
moval of dead, diseased, detached, infested, and 
damaged branches. 


carbon dioxide report: The i-Tree Streets Car- 
bon Dioxide Report presents annual reductions 
in atmospheric CO, due to sequestration by 
trees and reduced emissions from power plants 
due to reduced energy use in pounds. The mod- 
el accounts for CO, released as trees die and 
decompose and CO, released during the care 


and maintenance of trees. 


City-owned tree: A tree in the City of Somer- 
ville that is on land owned by the City. This 
includes trees along the City-owned rights-of- 
way and in City-owned open spaces. 


City-owned open spaces: All city-owned pub- 
lic spaces, including parks, playgrounds, land 
around City buildings, and other civic spaces. 


city open space tree: A tree growing in a City- 
owned park or public space, or on City-owned 
property such as municipal building lots or 
other facilities. 


civic space: An open space designed to sup- 
port civic, cultural, ecological, recreational, or 
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social activities. Civic space types are defined 
by a combination of characteristics, including 
the interrelationship between the intended uses, 
size, landscape design, and abutting real prop- 
erty. 


community forest: See urban forest. 


condition (tree inventory data field): The 
general condition of each tree rated during the 
inventory according to the following catego- 
ries adapted from the International Society of 
Arboriculture’ rating system: Good (80%), Fair 
(60%), Poor (40%), Dead (0%). The condition 
of the canopy and the wood were rated sepa- 
rately, and combined to give an overall condi- 
tion rating. 


crown raising: In pruning, the selective re- 
moval of lower branches from a tree crown to 
provide clearance. 


crown reducing: In pruning, a safe technique 
to remove weight from the tips of the branches. 


cycle: Planned length of time between vegeta- 
tion maintenance activities. 


defect: See structural defect. 


diameter at breast height (DBH): A tree's di- 
ameter measured at 4.5 feet above ground, also 
known as diameter. This is a standard forestry 
measurement. 


ecosystem services: Services provided by na- 
ture that directly or indirectly benefit humans 
or enhance social welfare. 


emerald ash borer (EAB): Emerald ash borer 
(Agrilus planipennis) is a small insect native 

to Asia. In North America, EAB is an invasive 
species that is highly destructive to all ash tree 
species in its introduced range, including all ash 
species that are native to the United States. 


energy report: The i-Tree Streets energy 
report presents the contribution of the urban 
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forest toward conserving energy in terms of 
reduced natural gas use in winter measured in 
therms (th) and reduced electricity use for air 
conditioning in summer measured in mega- 
watt-hours (MWh). 


epicormic shoot: A sprout that arises from 
latent or adventitious buds, generally from the 
trunks of trees or the base of branches. 


extreme risk tree: Applies in situations where 
tree failure is imminent, there is a high like- 
lihood of impacting the target, and the con- 
sequences of the failure are “severe.” In some 
cases, this may mean immediate restriction of 
access to the target zone area in order to pre- 
vent injury. 


failure: In terms of tree management, failure 
is the breakage of stem or branches, or loss of 
mechanical support of the tree's root system. 


fiscal year: A year as reckoned for accounting 
and budgeting purposes. In Somerville the fis- 
cal year starts on July 1‘ and ends on June 30". 


further inspection (tree inventory data field): 
Notes that a specific tree may require an annual 
inspection for several years to make certain of 
its maintenance needs. A healthy tree obvi- 
ously impacted by recent construction serves 

as a prime example. This tree will need annual 
evaluations to assess the impact of construction 
on its root system. Another example would be 
a tree with a defect requiring additional equip- 
ment for investigation. 


genus: A taxonomic category ranking below a 
family and above a species and generally con- 
sisting of a group of species exhibiting similar 
characteristics. In taxonomic nomenclature, the 
genus name is used, either alone or followed by 
a Latin adjective or epithet, to form the name of 
a species. 


geographic information system (GIS): A tech- 


nology that is used to view and analyze data 
from a geographic perspective. The technology 
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is a piece of an organizations overall informa- 
tion system framework. GIS links location to 
information (such as people to addresses, build- 
ings to parcels, or streets within a network) 

and layers that information to provide a better 
understanding of how it all interrelates. 


girdling root: Girdling roots are lateral roots 
that emerge at or slightly below the soil surface 
and cut into at least one side of the main trunk. 
Includes any root currently touching the trunk, 
or with the potential to touch the trunk, above 
the root collar approximately tangent to the 
trunk circumference or circling the trunk. 


Global Positioning System (GPS): GPS is a 
system of earth-orbiting satellites that make it 
possible for people with ground receivers to 
pinpoint their geographic location. 


grow space size (tree inventory data fields): 
Identifies the width and length the tree grow 
space for root development. 


grow space type (tree inventory data field): 
Best identifies the type of location where a tree 
is growing. During the inventory, grow space 
types were categorized as island, median, open/ 
restricted, open/unrestricted, raised planter, 
tree lawn/parkway, unmaintained/natural area, 
or well/pit. 


hardscape damage (tree inventory data 
field): Indicates trees damaged by hardscape 
or hardscape damaged by trees (for example, 
damage to curbs, cracking, lifting of sidewalk 
pavement | inch or more). 


high risk tree (tree inventory risk rating data 
field): The High Risk category applies when 
consequences are “significant” and likelihood 
is “very likely” or “likely,” or consequences are 
“severe and likelihood is “likely.” In a popula- 
tion of trees, the priority of High Risk trees is 
second only to Extreme Risk trees. 


impervious surface: Surfaces that are imper- 
meable to water, such as buildings, roads, and 
parking lots. 


importance value (IV): A calculation in i-Tree 
Streets displayed in table form for all species 
that make up more than 1% of the population. 
The i-Tree Streets IV is the mean of three rela- 
tive values (percentage of total trees, percentage 
of total leaf area, and percentage of canopy cov- 
er) and can range from 0 to 100, with an IV of 
100 suggesting total reliance on one species. IVs 
offer valuable information about a community's 
reliance on certain species to provide functional 
benefits. For example, a species might represent 
10% of a population, but have an IV of 25% 
because of its great size, indicating that the loss 
of those trees due to pests or disease would be 
more significant than their numbers suggest. 


invasive, exotic tree: A tree species that is out 
of its original biological community and its 
introduction into an area causes or is likely to 
cause economic or environmental harm, or 
harm to human health. An invasive, exotic tree 
has the ability to thrive and spread aggressively 
outside its natural range. An invasive species 
that colonizes a new area may gain an ecologi- 
cal edge since the insects, diseases, and foraging 
animals that naturally keep its growth in check 
in its native range are not present in its new 
habitat. 


inventory: See tree inventory. 


i-Tree Streets: i-Tree Streets is a street tree 
management and analysis tool that uses tree 
inventory data to quantify the dollar value of 
annual environmental and aesthetic benefits: 
energy conservation, air quality improvement, 
CO2 reduction, stormwater management, and 
property value increase. 


i-Tree Tools: State-of-the-art, peer-reviewed 
software suite from the USDA Forest Ser- 

vice that provides urban forestry analysis and 
benefits assessment tools. The i-Tree Tools help 
communities of all sizes to strengthen their 
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urban forest management and advocacy efforts 
by quantifying the structure of community 
trees and the environmental services that trees 
provide. 


location (tree inventory data fields): A collec- 
tion of data fields collected during the inven- 
tory to aid in finding trees, including address 
number, street name, site number, and side. 


low risk tree (tree inventory risk rating data 
field): The Low Risk category applies when 
consequences are “negligible” and likelihood 

is “unlikely”; or consequences are “minor” and 
likelihood is “somewhat likely.” Some trees with 
this level of risk may benefit from mitigation or 
maintenance measures, but immediate action is 
not usually required. 


maintain ground (tree inventory data field): 
The inventory notes which sitest require ground 
maintenance (e.g. weeding or pruning suckers). 


management costs: Used in i-Tree Streets, they 
are the expenditures associated with street tree 
management presented in total dollars, dollars 
per tree, and dollars per capita. 


mapping coordinate (tree inventory data 
field): Helps to locate a tree; X and Y coordi- 
nates were generated for each tree using GPS. 


moderate risk tree (tree inventory risk rating 
data field): The Moderate Risk category applies 
when consequences are “minor” and likeli- 
hood is “very likely” or “likely”; or likelihood 

is “somewhat likely” and consequences are 
“significant” or “severe. In populations of trees, 
Moderate Risk trees represent a lower priority 
than High or Extreme Risk trees. 


monoculture: A population dominated by one 
single species or very few species. 
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net annual benefits: Specific data field for 
i-Tree Streets. Citywide benefits and costs are 
calculated according to category and summed. 
Net benefits are calculated as benefits minus 
costs. 


new sidewalk (tree inventory data field): The 
appearance of a new sidewalk around the tree is 
noted in the inventory. 


nitrogen dioxide (NO,): Nitrogen dioxide is a 
compound typically created during the com- 
bustion processes and is a major contributor to 
smog formation and acid deposition. 


none (tree inventory risk rating data field): 
Tree associated risk is equal to zero. It is used 
only for planting sites and stumps. 


notes (tree inventory data field): Describes 
additional pertinent information. 


on center: In planting, it refers to the spacing of 
plants, and is measured as the distance between 
the center of one plant to the center of another. 


open space: A ground level or upper story out- 
door landscaped area including, but not limited 
to, natural woodlands, yards, forecourts, court- 
yards, green roofs and civic spaces. 


ordinance: See tree ordinance. 


overhead utilities (tree inventory data field): 
The presence of overhead utility lines above a 
tree or planting site. 


ownership (tree inventory data field): The 
ownership of each tree in the inventory was 
designated as City, State, Private, or Other. 


ozone (O,): A strong-smelling, pale blue, reac- 
tive toxic chemical gas with molecules of three 
oxygen atoms. It is a product of the photochem- 
ical process involving the Sun’s energy. Ozone 
exists in the upper layer of the atmosphere 

as well as at the Earth’s surface. Ozone at the 
Earths surface can cause numerous adverse 
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human health effects. It is a major component 
of smog. 


park name (tree inventory data field): for 
trees in the inventory that are located in parks 
or other civic space, the name of that space is 
provided. For a complete list of Parks and Pub- 
lic Areas that were included in the inventory, 
see Appendix C. 


particulate matter (PM,,): A major class of air 
pollutants consisting of tiny solid or liquid par- 
ticles of soot, dust, smoke, fumes, and mists. 


plant tree (tree inventory primary mainte- 
nance need data field): This data field iden- 
tifies planting sites as small, medium, or large 
(indicating the ultimate size that the tree will 
attain), depending on the growing space avail- 
able and the presence of overhead wires. 


primary maintenance need (tree inventory 
data field): The type of tree work needed to 
reduce immediate risk. 


pruning: The selective removal of plant parts to 
meet specific goals and objectives. 


removal (tree inventory primary maintenance 
need data field): Data field collected during 
the inventory identifying the need to remove a 
tree. Trees designated for removal have defects 
that cannot be cost-effectively or practically 
treated. Most of the trees in this category have a 
large percentage of dead branches. 


right-of-way (ROW): A strip of land generally 
owned by a public entity over which facilities, 
such as highways, railroads, or power lines, are 
built. 


risk: Combination of the probability of an event 
occurring and its consequence. 


risk assessment (tree inventory data fields): 
See Appendix C. 


risk rating: A trees risk based on a Level 2 
qualitative risk assessment performed in accor- 
dance with ANSI A300 (Part 9) standards and 
the companion publication Best Management 
Practices: Tree Risk Assessment, published by 
International Society of Arboriculture (2011). 
Trees can have multiple failure modes with var- 
ious risk ratings. One risk rating per tree was 
assigned during the inventory. The failure mode 
having the greatest risk serves as the overall tree 
risk rating. The specified time period for the 
risk assessment is one year. 


root collar: The area on the tree where the ma- 
jority of the structural roots join the main stem 
or trunk. There is often a flare at this junction, 
which is referred to as a “root flare” or “trunk 
flare”. 


root pruning: 1) Pruning of girdling roots or 
circling roots that have the potential to become 
girdling. 2) In tree conservation and preser- 
vation, the process of cutting roots at the line 
of a planned excavation to prevent tearing and 
splintering of remaining roots. 3) In tree dis- 
ease management, severing tree roots to pre- 
vent disease transmission through root grafts. 


runner root: A runner root is a root that con- 
tains adventitious buds. These adventitious 
buds can form into a new tree, and can some- 
times be far from the parent stem. 


side value (tree inventory data field): Each 
site is assigned a side value to aid in locating 
the site. Side values include: front, side, median 
(includes islands), and rear based on the site's 
location in relation to the lot's street frontage. 
The front side is the side that faces the address 
street. Side is the name of the street the ar- 
borist is collecting on, away or to the current 
addressed street. Median indicates a median or 
island. The rear is the side of the lot opposite 
the front. 


(J e}-5-7-V=)4 





site number (tree inventory data field): All 
sites at an address are assigned a site number. 
Sites numbers are not unique; they are se- 
quential to the side of the address only (the 
only unique number is the tree identification 
number assigned to each site). Site numbers 
are collected in the direction of vehicular traffic 
flow. The only exception is a one-way street. Site 
numbers along a one-way street are collected as 
if the street were actually a two-way street, so 
some site numbers will oppose traffic. 


species (tree inventory data field): Funda- 
mental category of taxonomic classification, 
ranking below a genus or subgenus, and con- 
sisting of related organisms capable of inter- 


breeding. 


State-owned property: Includes ROW and 
open spaces that are owned by state entities 
such as the Massachusetts Department of Con- 
servation and Recreation, the Massachusetts 
Bay Transportation Authority, and Massachu- 
setts Department of Transportation. 


State-owned tree: A tree in the City of Somer- 
ville that is on State-owned property. 


stem: A woody structure bearing buds and 
foliage, and giving rise to other stems. 


stems (tree inventory data field): Identifies 
the number of stems or trunks splitting less 
than 1 foot above ground level. 


stocking: A traditional forestry term used to 
measure the density and distribution of trees. 
In urban forestry it refers to the density of trees 
planted compared to the density of available 
planting sites. 


stomata: Plural form of the word stomate, aka 
stoma. A stomate is a tiny pore in the surface of 
a leaf, stem, or other plant tissue that functions 
in gas exchange. 
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stored carbon report: While the i-Tree Streets 
carbond dioxide report quantifies annual CO2 
reductions, the i-Tree Streets stored carbon 
report tallies all of the carbon (C) stored in the 
urban forest over the life of the trees as a result 
of sequestration measured in pounds as the 
CO, equivalent. 


stormwater report: A report generated by 
i-Tree Streets that presents the reductions in 
annual stormwater runoff due to rainfall inter- 
ception by trees measured in gallons (gals.). 


street name (tree inventory data field): The 
name of a street right-of-way or road identified 
using posted signage or parcel information. 


street right-of-way (ROW): See right-of-way. 


street tree: A tree growing within the public 
right-of-way. 


structural defect: A feature, condition, or de- 
formity of a tree or tree part that indicates weak 
structure and contributes to the likelihood of 
failure. 


structural pruning: Pruning to develop strong 
tree structure. This includes maintaining a 
dominant leader by reducing the length or 
removing any competing leaders, suppress- 

ing growth on branches with bark inclusions, 
ensuring appropriate spacing of main branch- 
es along a dominant trunk, and keeping all 
branches less than one-half the trunk diameter. 


stump removal (tree inventory primary main- 
tenance need data field): Indicates a stump 
that should be removed. 


sulfur dioxide (SO,): A strong-smelling, 
colorless gas that is formed by the combustion 
of fossil fuels. Sulfur oxides contribute to the 
problem of acid rain. 
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summary report: A report generated by i-Tree 
Streets that presents the annual total of energy, 
stormwater, air quality, carbon dioxide, and 
aesthetic/other benefits. Values are reflected in 
dollars per tree or total dollars. 


topping: Characterized by reducing tree size 
using internodal cuts without regard to tree 
health or structural integrity; this is not an 
acceptable pruning practice. 


tree: A tree is defined as a perennial woody 
plant that may grow more than 20 feet tall. 
Characteristically, it has one main stem, al- 
though many species may grow as multi- 
stemmed forms. 


tree benefit: An economic, environmental, or 
social improvement that benefits the commu- 
nity and results mainly from the presence of a 
tree. The benefit received has real or intrinsic 
value associated with it. 


tree clean (tree inventory primary mainte- 
nance need data field): Based on ANSI A300 
Standards, these trees require selective removal 
of dead, dying, broken, and/or diseased wood 


to minimize potential risk. 


tree inventory: Comprehensive database con- 
taining information or records about individual 
trees typically collected by an arborist. 


tree ordinance: Tree ordinances are policy 
tools used by communities striving to attain a 
healthy, vigorous, and well-managed urban for- 
est. Tree ordinances simply provide the authori- 
zation and standards for management activities. 
The City of Somerville’s Tree Preservation Or- 
dinance can be found on the City of Somerville 
website (https://www.somervillema.gov/sites/ 
default/files/tree-preservation-ordinance.pdf). 


tree size (tree inventory data field): The size 
of each tree was measured as the diameter at 
breast height (see diameter at breast height 
(DBH)). 


urban forest: All of the trees within a munic- 
ipality or a community. This can include the 
trees along streets or rights-of-way, in parks and 
greenspaces, in forests, and on private property. 


urban tree canopy (UTC) assessment: A study 
performed of land cover classes to gain an un- 
derstanding of the tree canopy coverage, partic- 
ularly as it relates to the amount of tree canopy 
that currently exists and the amount of tree 
canopy that could exist. UTC assessments are 
typically performed using aerial photographs, 
GIS data, or Lidar. 


visible root flare (tree inventory data field): 
The presence or absence of a visible root flare 
was noted for each tree. 


volatile organic compounds (VOCs): Hydro- 
carbon compounds that exist in the ambient 

air and are by-products of energy used to heat 
and cool buildings. Volatile organic compounds 
contribute to the formation of smog and/or are 
toxic. Examples of VOCs are gasoline, alcohol, 
and solvents used in paints. 


young tree train (tree inventory primary 
maintenance need data field): Data field based 
on ANSI A300 standards, this maintenance 
activity is characterized by pruning of young 
trees to correct or eliminate weak, interfering, 
or objectionable branches to improve structure. 
These trees can be up to 20 feet tall and can be 
worked with a pole pruner by a person standing 
on the ground.Glossary 
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A 


URBAN TREE CANOPY ASSESSMENT METHODOLOGY 


Davey Resource Group Classification 
Methodology for Urban Tree Canopy 


Davey Resource Group utilized an object-based 
image analysis (OBIA) semi-automated feature 
extraction method to process and analyze cur- 
rent high-resolution color infrared (CIR) aerial 
imagery and remotely-sensed data to identify 
tree canopy cover and land cover classifications. 
The use of imagery analysis is cost-effective and 
provides a highly accurate approach to assessing 
your community’ existing tree canopy coverage. 
This supports responsible tree management, fa- 
cilitates community forestry goal-setting, and 
improves urban resource planning for healthier 
and more sustainable urban environments. 


Advanced image analysis methods were used to 
classify, or separate, the land cover layers from 
the overall imagery. The semi-automated ex- 
traction process was completed using Feature 
Analyst, an extension of ArcGIS. Feature Ana- 
lyst uses an object-oriented approach to cluster 
together objects with similar spectral (i-e., color) 
and spatial/contextual (e.g., texture, size, shape, 
pattern, and spatial association) characteristics. 
The land cover results of the extraction process 
was post-processed and clipped to each proj- 
ect boundary prior to the manual editing pro- 
cess in order to create smaller, manageable, and 
more efficient file sizes. Secondary source data, 
high-resolution aerial imagery provided by each 
Urban Tree Canopy (UTC) city, and custom 
ArcGIS* tools were used to aid in the final man- 


ual editing, quality checking, and quality assur- 
ance processes (QA/QC). The manual QA/QC 
process was implemented to identify, define, and 
correct any misclassifications or omission errors 
in the final land cover layer. 


CLASSIFICATION WORKFLOW 


1. Prepare imagery for feature extraction (re- 
sampling, rectification, etc.), if needed. 


2. Gather training set data for all desired land 
cover classes (canopy, impervious, grass, 
bare soil, shadows). Water samples are not 
always needed since hydrologic data are 
available for most areas. Training data for 
impervious features were not collected be- 
cause the City maintained a completed im- 
pervious layer. 


3. Extract canopy layer only; this decreases 
the amount of shadow removal from large 
tree canopy shadows. Fill small holes and 
smooth to remove rigid edges. 


4. Edit and finalize canopy layer at 1:2000 
scale. A point file is created to digitize-in 
small individual trees that will be missed 
during the extraction. These points are 
buffered to represent the tree canopy. This 
process is done to speed up editing time 
and improve accuracy by including smaller 
individual trees. 
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Extract remaining land cover classes us- 
ing the canopy layer as a mask; this keeps 
canopy shadows that occur within groups 
of canopy while decreasing the amount of 
shadow along edges. 


Edit the impervious layer to reflect actual 
impervious features, such as roads, build- 
ings, parking lots, etc. to update features. 


Using canopy and actual impervious sur- 
faces as a mask; input the bare soils train- 
ing data and extract them from the imag- 
ery. Quickly edit the layer to remove or add 
any features. Davey Resource Group tries 
to delete dry vegetation areas that are as- 
sociated with lawns, grass/meadows, and 
agricultural fields. 


Assemble any hydrological datasets, if pro- 
vided. Add or remove any water features to 
create the hydrology class. Perform a fea- 
ture extraction if no water feature datasets 
exist. 


Use geoprocessing tools to clean, repair, 
and clip all edited land cover layers to re- 
move any self-intersections or topology er- 
rors that sometimes occur during editing. 


Input canopy, impervious, bare soil, and 
hydrology layers into Davey Resource 
Groups Five-Class Land Cover Model to 
complete the classification. This model 
generates the pervious (grass/low-lying 
vegetation) class by taking all other areas 
not previously classified and combining 
them. 


Thoroughly inspect final land cover dataset 
for any classification errors and correct as 
needed. 


Perform accuracy assessment. Repeat Step 
11, if needed. 


AUTOMATED FEATURE EXTRACTION 
FILES 


The automated feature extraction (AFE) files 
allow other users to run the extraction process 
by replicating the methodology. Since Feature 
Analyst does not contain all geoprocessing op- 
erations that Davey Resource Group utilizes, 
the AFE only accounts for part of the extraction 
process. Using Feature Analyst, Davey Resource 
Group created the training set data, ran the ex- 
traction, and then smoothed the features to alle- 
viate the blocky appearance. To complete the ac- 
tual extraction process, Davey Resource Group 
uses additional geoprocessing tools within Arc- 
GIS*. From the AFE file results, the following 
steps are taken to prepare the extracted data for 
manual editing. 


1. Davey Resource Group fills all holes in the 
canopy that are less than 30 square meters. 
This eliminates small gaps that were creat- 
ed during the extraction process while still 
allowing for natural canopy gaps. 


2. Davey Resource Group deletes all features 
that are less than 9 square meters for can- 
opy (50 square meters for impervious sur- 
faces). This process reduces the amount of 
small features that could result in incorrect 
classifications and also helps computer 
performance. 


3. ‘The Repair Geometry, Dissolve, and Mul- 
tipart to Singlepart (in that order) geopro- 
cessing tools are run to complete the ex- 
traction process. 


4. The Multipart to Singlepart shapefile is 
given to GIS personnel for manual editing 
to add, remove, or reshape features. 
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Urban Tree Canopy Accuracy 
Assessment Protocol 


Determining the accuracy of spatial data is of 
high importance to Davey Resource Group and 
our clients. To achieve to best possible result, 
Davey Resource Group manually edits and con- 
ducts thorough QA/QC checks on all urban tree 
canopy and land cover layers. A QA/QC process 
will be completed using ArcGIS® to identify, 
clean, and correct any misclassification or to- 
pology errors in the final land cover dataset. ‘The 
initial land cover layer extractions will be edited 
at a 1:2000 quality control scale in the urban ar- 
eas and at a 1:2500 scale for rural areas utilizing 
the most current high-resolution aerial imagery 
to aid in the quality control process. 


To test for accuracy, random plot locations are 
generated throughout the city area of interest 
and verified to ensure that the data meet the cli- 
ent standards. Each point will be compared with 
the most current NAIP high-resolution imagery 
(reference image) to determine the accuracy of 
the final land cover layer. Points will be classified 
as either correct or incorrect and recorded in a 
classification matrix. Accuracy will be assessed 
using four metrics: overall accuracy, kappa, 
quantity disagreement, and allocation disagree- 
ment. These metrics are calculated using a cus- 
tom Excel® spreadsheet. 


Table 1. Land Cover Classification Code Values 


Land Cover Classification fereye (=MaYe-) (UT) 
Tree Canopy 


Impervious 


Pervious (Grass/Vegetation) 


Bare Soil 





Open Water 
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LAND COVER ACCURACY 


The following describes Davey Resource Group's 
accuracy assessment techniques and outlines 
procedural steps used to conduct the assessment. 


1. Random Point Generation—Using ArcGIS, 
1000 random assessment points are gener- 
ated. 


2. Point Determination—Each point is care- 
fully assessed by the GIS analyst for like- 
ness with the aerial photography. To re- 
cord findings, two new fields, CODE and 
TRUTH, are added to the accuracy assess- 
ment point shapefile. CODE is a numeric 
value (1-5) assigned to each land cover 
class (Table 1) and TRUTH is the actual 
land cover class as identified according to 
the reference image. If CODE and TRUTH 
are the same, then the point is counted 
as a correct classification. Likewise, if the 
CODE and TRUTH are not the same, then 
the point is classified as incorrect. In most 
cases, distinguishing if a point is correct 
or incorrect is straightforward. Points will 
rarely be misclassified by an egregious clas- 
sification or editing error. Often incorrect 
points occur where one feature stops and 
the other begins. 


3. Classification Matrix—During the accu- 
racy assessment, if a point is considered 
incorrect, it is given the correct classifi- 
cation in the TRUTH column. Points are 
first assessed on the NAIP imagery for 
their correctness using a “blind” assess- 
ment—meaning that the analyst does not 
know the actual classification (the GIS an- 
alyst is strictly going off the NAIP imagery 
to determine cover class). Any incorrect 
classifications found during the “blind” 
assessment are scrutinized further using 
sub-meter imagery provided by the client 
to determine if the point was incorrectly 
classified due to the fuzziness of the NAIP 
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Reference Data 
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Table 2. Classification Matrix 


Tree Grass & 


Canopy 


Taal ex-avaceler 
Surfaces 


Classes 


Tree Canopy 
Impervious 
Grass/Vegetation 
Bare Soils 

Water 

Column Total 160 


User’s Accuracy 95.63% 97.66% 


Errors of Commis- 4.38% 2.34% 


sion 





imagery or an actual misclassification. Af- 
ter all random points are assessed and re- 
corded; a classification (or confusion) ma- 
trix is created. The classification matrix for 
this project is presented in Table 2. ‘The ta- 
ble allows for assessment of user’s/produc- 
ers accuracy, overall accuracy, omission/ 
commission errors, kappa statistics, allo- 
cation/quantity disagreement, and confi- 
dence intervals (Table 3). 


4. Following are descriptions of each statistic 
as well as the results from some of the ac- 
curacy assessment tests. 


Overall Accuracy - Percentage of correct- 
ly classified pixels; for example, the sum of 
the diagonals divided by the total points 
((153+752+37+6+17)/1000 = 96.50%). 


User's Accuracy — Probability that a pixel 
classified on the map actually represents 
that category on the ground (correct land 
cover classifications divided by the column 
total [153/160 = 95.63%]). 


Low-Lying' _ Soils 


Vegetation 


mo | 2 | o | oOo 
m2} os {| 3 | Oo 
_ 37 | co | 
ee ee ee 
ee ee 
vo | 44 | oa 


|S Xo)’ Ma od cole [0 (ec-) astm =] d ce) o-We) i 
Total Accuracy Omission 


Bare Open 


Water 


Overall 96.50% 
Accuracy 


0.9081 
Coefficent 


7 

17 

84.09% 66.67% | 100.00% 
15.91% $3.53% | O.00% 


Producers Accuracy — Probability of a ref- 
erence pixel being correctly classified (cor- 
rect land cover classifications divided by 
the row total [153/165 = 92.73%]). 


Kappa Coefficient - A statistical metric 
used to assess the accuracy of classifica- 
tion data. It has been generally accepted 
as a better determinant of accuracy part- 
ly because it accounts for random chance 
agreement. A value of 0.80 or greater is re- 
garded as “very good” agreement between 
the land cover classification and reference 
image. 


Errors of Commission — A pixel reports the 
presence of a feature (such as trees) that, 
in reality, is absent (no trees are actually 
present). This is termed as a false positive. 
In the matrix below, we can determine that 
4.38% of the area classified as canopy is 
most likely not canopy. 


Errors of Omission — A pixel reports the ab- 
sence of a feature (such as trees) when, in 
reality, they are actually there. In the ma- 
trix below, we can conclude that 7.27% of 
all canopy classified is actually classified as 
another land cover class. 
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Allocation Disagreement - The amount of 
difference between the reference image 
and the classified land cover map that is 
due to less than optimal match in the spa- 
tial allocation (or position) of the classes. 


Quantity Disagreement —- The amount of 
difference between the reference image 
and the classified land cover map that is 
due to less than perfect match in the pro- 
portions (or area) of the classes. 


APPENDIX 


A 





Confidence Intervals — A confidence inter- 
val is a type of interval estimate of a pop- 
ulation parameter and is used to indicate 
the reliability of an estimate. Confidence 
intervals consist of a range of values (in- 
terval) that act as good estimates of the 
unknown population parameter based on 
the observed probability of successes and 
failures. Since all assessments have innate 
error, defining a lower and upper bound 
estimate is essential. 


Table 3. Accuracy of Results 


Confidence Intervals 


Bound Bound 
Total Ci 2703.2 | 10000% || 


Accuracy Assessment 


Class User’s Lower Upper Producer’s Lower Upper 
Accuracy | Bound Bound Accuracy Bound Bound 

Tree Canopy 95.6% 94.0% 97.2% 92.7% 90.7% 94.7% 
Impervious Surfaces 97.7% 97.1% 98.2% 98.0% 97.5% 98.5% 
Grass & Low-Lying Vegetation 84.1% 78.6% 89.6% 82.2% 76.5% 87.9% 
66.7% | 51.0% | 82.4% 100.0% | 100.0% | 100.0% 
Open Water 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 


Statistical Metrics Summary 
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Urban Tree Canopy Ecosystem Benefits 
Calculations 


AIR QUALITY 


The i-Tree Canopy v6.1 Model was used to 
quantify the value of ecosystem services for air 
quality. i-Tree Canopy was designed to give us- 
ers the ability to estimate tree canopy and other 
land cover types within any selected geography. 
The model uses the estimated canopy percent- 
age and reports air pollutant removal rates and 
monetary values for carbon monoxide (CO), ni- 
trogen dioxide (NO,), ozone (O,), sulfur dioxide 
(SO,), and particulate matter (PM) (Hirabayashi 
2014). 


Within the i-Tree Canopy application, the US. 
EPAs BenMAP Model estimates the incidence 
of adverse health effects and monetary values 
resulting from changes in air pollutants (Hira- 
bayashi 2014; US EPA 2012). Different pollutant 
removal values were used for urban and rural ar- 
eas. In i-Tree Canopy, the air pollutant amount 
removed annually by trees and the associated 
monetary value can be calculated with tree cov- 
er in areas of interest using BenMAP multipliers 
for each county in the United States. 


To calculate ecosystem services for the study 
area, canopy percentage metrics from UTC land 
cover data performed during the assessment 
were transferred to i-Tree Canopy. Those cano- 
py percentages were matched by placing random 
points within the i-Tree Canopy application. 
Benefit values were reported for each of the five 
listed air pollutants. 


CARBON STORAGE AND 
SEQUESTRATION 


The i-Tree Canopy v6.1 Model was used to 
quantify the value of ecosystem services for car- 
bon storage and sequestration. i-Tree Canopy 


was designed to give users the ability to estimate 
tree canopy and other land cover types within 
any selected geography. The model uses the es- 
timated canopy percentage and reports carbon 
storage and sequestration rates and monetary 
values. Methods on deriving storage and seques- 
tration can be found in Nowak et al. 2013. 


To calculate ecosystem services for the study 
area, canopy percentage metrics from UTC land 
cover data performed during the assessment 
were transferred to i-Tree Canopy. Those cano- 
py percentages were matched by placing random 
points within the i-Tree Canopy application. 
Benefit values were reported for carbon storage 
and sequestration. 


STORMWATER 


The i-Tree Hydro v6.0 Model was used to quan- 
tify the value of ecosystem services for stormwa- 
ter runoff. i-Tree Hydro was designed for users 
interested in analysis of vegetation and impervi- 
ous cover effects on urban hydrology. This most 
recent version (v6.0) allows users to report hy- 
drologic data on the city level rather than just a 
watershed scale giving users more flexibility. For 
more information about the model, please con- 
sult the i-Tree Hydro v6.0 manual (http://www. 
itreetools.org). 


To calculate ecosystem services for the study 
area (City of Somerville), land cover percent- 
ages derived for the project area were used as 
inputs into the model. Precipitation data from 
2005-2012 was modeled within the i-Tree Hy- 
dro to best represent the average conditions over 
an eight year time period. Model simulations 
were run under a Base Case as well as an Al- 
ternate Case. The Alterative Case set tree can- 
opy equal to 0% and assumed that impervious 
and vegetation cover would increase based on 
the removal of tree canopy. Impervious surface 
was increased 0.7% based on a percentage of the 
amount of impervious surface under tree cano- 
py and the rest was added to the vegetation cover 
class. This process was completed to assess the 
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runoff reduction volume associated with tree 
canopy since i-Tree Hydro does not directly re- 
port the volume of runoff reduced by tree cano- 
py. The volume (in cubic meters) was converted 
to gallons to retrieve the overall volume of run- 
off avoided by having the current tree canopy. 


Through model simulation, it was determined 
that tree canopy decreases the runoff volume 
in the project area by 4,361,443 gallons per year 
using precipitation data from 2005-2012. This 
equates to approximately 11,052 gallons per acre 
of tree canopy (4,361,443 gals/11,052 acres). 


To place a monetary value on storm water re- 
duction, the cost to treat a gallon of storm/waste 
water was taken from McPherson et al. 1999. 
This value was $0.04 per gallon. Tree canopy 
was estimated to contribute roughly $174,458 to 
avoided runoff annually to the project area. 


Zoning Classifications 


To assess tree canopy coverage in different zon- 
ing types, the eighteen zoning types in the 2019 
Somerville Zoning Ordinance (https://www. 
somervillezoning.com/) were condensed into 
six broader categories as shown in Table 4. 
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Table 4. Zoning Classifications 


Zoning Classification 
ice) am Ol dey-]) Male) c-3-1" 
Management Plan 


Residential 


Zoning Classification 
lige)an Wy Ae)allate m eceye (=) 
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Prioritized Planting Locations based 
on Tree Canopy Data 


The following methodology was used to identify 
and prioritize planting locations throughout the 
City of Somerville as part of the Tree Planting 
Plan (Section 3.1). 


PRIORITIZED PLANTING - PLANTING 
LOCATION 


A geographic information system (GIS) based 
planting prioritization scheme was created 
as part of the urban tree canopy analysis. The 
planting location polygons (representations) 
were created by taking all grass/open space and 
bare ground areas and combining them into one 
dataset. Non-feasible planting areas such as ag- 
ricultural fields, recreational fields, and major 
utility corridors were removed from consider- 
ation. The remaining planting space was then 
converted to multipart features creating sepa- 
rate, distinct polygons for each location. Using 
zonal statistics, the priority grid raster was used 
to calculate an average value for each planting 
location polygon. The averages were binned into 
five (5) classes (Very Low, Low, Moderate, High, 
and Very High) with the higher numbers indi- 
cating higher priority for planting. 


Table 5: Priority Ranking Variables 


Dataset 


HOW SITES WERE PRIORITIZED 


To identify and prioritize planting potential, 
the analysis assessed a number of environmen- 
tal and demographic data, including proximity 
to hardscape, canopy fragmentation, floodplain 
proximity, soil permeability, slope, soil erosion 
factor (K-factor), urban heat island index, and 
proximity to bus routes and bike lanes (Table 5). 
In addition, planting potential was prioritized in 
Environmental Justice areas (which include pa- 
rameters of income, minority populations and 
English language isolation) and where there are 
vulnerable populations (elderly housing, schools, 
child care and medical centers) (Table 5). Each 
factor was assessed using data from various 
sources and analyzed using separate grid maps. 
Values between zero and four (with zero having 
the lowest priority) were assigned to each grid 
assessed. The grids were overlaid and the values 
were averaged to determine the priority levels at 
an area on the map. A priority level ranging from 
Very Low to Very High was assigned to each 
area on the map based on the calculated average 
of all grid maps. Once the process of identify- 
ing priority was completed, the development of 
planting strategies followed. All potential plant- 
ing sites were not treated equally as some sites 
were considered to be more suitable than others. 
Through prioritization, sites were ranked based 
on a number of factors pertaining to storm water 


Yo} E] ox =) Weight 


Urban Heat Island Index Urban Tree Canopy Assessment 


Proximity to Hardscape 
Floodplain Proximity 


Soil Permeability 


Urban Tree Canopy Assessment 
National Hydrologic Dataset 
Natural Resource Conservation Service 


Slope National Elevation Dataset 


Soil Erosion (K-factor) 

Canopy Fragmentation 
Equity 

Vulnerable Population 


Bus Routes and Bike Lanes 
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reduction and a relative urban heat island index. 
While available planting sites may ultimately be 
planted over the next several decades, the trees 
that are planted in the next several years should 
be planned for areas in most need, and where 
they will provide the most benefits and return 
on investment. 


APPENDIX 


A. 





References 


Hirabayashi, S. 2014. i-Tree Canopy Air Pol- 
lutant Removal and Monetary Value Model 
Descriptions. https://www.itreetools.org/doc- 
uments/560/i-Tree_Canopy_Air_Pollutant_ 
Removal_and_Monetary_Value_Model_De- 
scriptions.pdf [Accessed 11 February 2019] 


i-Tree Canopy v6.1. i-Tree Software Suite. 
[Accessed 11 February 2019] http://www. 
itreetools.org/canopy 


i-Tree Hydro v6.0. i-Tree Software Suite. http:// 
www.itreetools.org/hydro/index.php. [Ac- 
cessed 11 February 2019] 


McPherson, E.G., Simpson, J.R., Peper, P.J., 
Xiao, Q. 1999. Tree Guidelines for San Joa- 
quin Valley Communities. U.S. Department of 
Agriculture, Forest Service, Pacific Southwest 
Research Station, Center for Urban Forest 
Research. 


Nowak, D.J., Greenfield, E.J., Hoehn, R.E., 
Lapoint, E. 2013. Carbon storage and seques- 
tration by trees in urban and community 
areas of the United States. Environmental 
Pollution 178: 229-236. 


US. Environmental Protection Agency (US 
EPA). 2012. Environmental Benefits Mapping 
and Analysis Program (BenMAP). http:// 
www.epa.gov/air/benmap [Accessed 11 Feb- 
ruary 2019] 


US. Forest Service. 2012. STRATUM Climate 
Zones. http://www.fs.fed.us/psw/programs/ 
uesd/uep/stratum.shtml. [Accessed 11 Febru- 
ary 2019] 


Appendix A: Urban Tree Canopy Assessment Methodology 253 


APPENDIX 





I-TREE STREETS INPUTS AND REPORTS 


i- Tree Streets Inputs 


The i-Tree Streets model (https://www.itreetools. 
org/tools/i-tree-streets) uses specific inputs to 
calculate the ecosystem service benefits of trees. 
If no community-specific information is avail- 
able, then the model uses a set of standard val- 
ues based on the region the city is located. The 
following default regional economic inputs were 
used to run Somerville’s i-Tree Streets model: 


Benefit Prices 


Stormwater Interception 
($/gallon) 0.008 
Average i Value 291,000.00 
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i-Tree Streets Reports 


The following i-Tree Streets reports were gener- 
ated as part of Somerville’s inventory analysis. 


Somerville 


Annual Benefits of Public Trees by Species ($/tree) 





7/29/2020 

Species Energy CO7 ~~ Air Quality Stormwater Aesthetic/Other Total ($) Standard Error 
maple, Norway 53.40 1.49 9.46 10.09 48.49 122.94 (N/A) 
pear, callery 36.47 1.21 7.39 8.77 88.80 142.64 (N/A) 
maple, red 31.41 0.61 5.09 Tis 46.37 90.70 (N/A) 
honeylocust 72.06 LA2 12.49 14.25 65.78 166.01 (N/A) 
linden, littleleaf 49.69 0.94 8.27 9.76 30.54 99.19 (N/A) 
ash, green 62.87 1.21 11.01 12.58 48.10 135.77 (N/A) 
zelkova, Japanese 56.03 1.10 9.01 9.92 77.02 153.08 (N/A) 
planetree, London 53.25 1.05 8.48 10.48 44.35 117.62 (N/A) 
plum 18.38 0.42 2.86 ZZ 11.07 35.25 (N/A) 
Japanese tree lilac 10.19 0.20 1.53 1.26 9.25 22.41 (N/A) 
cherry, kwanzan 15.64 0.33 2.41 2.06 10.46 30.91 (N/A) 
oak, northern red 66.14 1.65 11.66 16.29 46.90 142.64 (N/A) 
elm, hybrid 14.96 0.35 2.34 3.20 57.90 78.74 (N/A) 
sweetgum Ziel 0.49 3.22 4.81 34.80 70.58 (N/A) 
ash, white 48.91 0.93 8.47 9.97 44.71 112.99 (N/A) 
oak, pin 34.95 1.01 6.17 8.92 50.42 101.47 (N/A) 
Vacant (Do Not Plant) 2.22 0.03 0.38 0.19 4.29 7.11 (N/A) 
maple, hedge 19.94 0.46 3.24 3.18 19.81 46.63 (N/A) 
elm, american 42.95 1.23 8.46 11.89 74.31 138.84 (N/A) 
goldenrain tree 9.59 0.18 1.43 1.18 9.12 21.50 (N/A) 
Japanese pagodatree 40.31 0.77 6.65 9.12 46.04 102.89 (N/A) 
ginkgo 6.96 0.13 1.07 0.99 10.84 19.99 (N/A) 
maple, silver 82.49 1.85 15.86 24.96 44.34 169.50 (N/A) 
elm, Siberian 25.83 0.70 4.79 6.77 65.40 103.50 (N/A) 
hornbeam, European 14.55 0.29 2.14 3.42 47.09 67.49 (N/A) 
maple, freeman 45.69 0.95 Isto 10.36 41.60 106.34 (N/A) 
maple, amur 28.22 0.62 4.56 4.30 Deke 62.91 (N/A) 
apple 17.90 0.31 2.87 2.73 13.71 37.53 (N/A) 
serviceberry 17.35 0.36 2.65 2.24 10.74 33.33 (N/A) 
elm, Chinese 15.75 0.38 2.50 3.49 59.73 81.85 (N/A) 
cherry, higan 4.13 0.07 0.58 0.48 8.02 13.28 (N/A) 
basswood, American 48.92 1.12 8.53 12.32 59.50 130.38 (N/A) 
linden, silver 4.93 0.13 0.80 1.18 28.73 35.78 (N/A) 
oak, swamp white 14.87 0.34 2.17 2.98 39.43 59.78 (N/A) 
sycamore, American 81.81 1.80 13.73 18.94 57.66 173.95 (N/A) 
tree-of-heaven 81.75 1.62 15.64 21.87 85.88 206.76 (N/A) 
maple, sugar 62.03 1.46 10.46 [5.97 54.67 144.60 (N/A) 
oak, scarlet 61.77 2.04 11.84 17.84 65.67 159.15 (N/A) 
maackia, amur 1.34 0.04 0.18 0.23 47.34 49.12 (N/A) 
hornbeam, American 27.03 0.51 4.11 6.09 46.80 84.53 (N/A) 
chokecherry, common 3.46 0.05 0.47 0.40 7.89 12.27 (N/A) 
cherry, yoshino flower 3.46 0.05 0.47 0.40 7.89 12.27 (N/A) 
serviceberry, downy 127 0.25 1.90 1.57 9.74 26.03 (N/A) 
serviceberry, Alleghen 2.42 0.04 0.34 0.29 7.50 10.59 (N/A) 
oak, shingle 49.05 1.39 8.43 11.31 59.29 129.47 (N/A) 
parrotia, persian 3.46 0.05 0.47 0.40 7.89 12.27 (N/A) 
maple, sycamore 27.11 0.70 AS] 4.72 26.56 63.65 (N/A) 
serviceberry, eastern 19.19 0.40 2.93 2.47 11.11 36.09 (N/A) 
cedar, northern white 11.04 0.31 2.47 2.05 13.48 29.34 (N/A) 
maple: Shangtung 222 0.03 0.38 0.19 4.29 7.11 (N/A) 
maple, Japanese 16.03 0.34 2.54 2.41 16.53 37.86 (N/A) 
katsura tree 21.93 0.41 3.79 5.15 46.35 77.64 (N/A) 
hophornbeam, eastern 1.34 0.04 0.18 0.23 47.34 49.12 (N/A) 
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Annual Benefits of Public Trees by Species ($/tree) 





7/29/2020 

Species Energy CO7 ~~ Air Quality Stormwater Aesthetic/Other Total ($) Standard Error 
tupelo, black 1.34 0.04 0.18 0.23 47.34 49.12 (N/A) 
coffeetree, Kentucky 27.24 0.49 3.73 3.45 55.45 90.35 (N/A) 
plum, cherry 3.46 0.05 0.47 0.40 7.89 12.27 (N/A) 
catalpa, northern 64.00 1.18 11.44 16.55 43.04 136.20 (N/A) 
unknown tree 13.12 0.25 225 4.93 36.11 56.65 (N/A) 
pine, eastern white 54.93 0.97 10.69 16.02 18.49 101.10 (N/A) 
mulberry, white 28.01 0.54 4.45 6.21 46.63 85.84 (N/A) 
baldcypress 19.15 0.27 1.98 1.24 48.86 71.50 (N/A) 
elm, slippery 61.31 1.79 12.40 17.26 85.35 178.09 (N/A) 
maple, trident 22 0.03 0.18 0.26 6.20 7.88 (N/A) 
beech, American 111.66 2.34 23.86 38.00 94.02 269.88 (N/A) 
oak, English 44.02 0.83 6.55 8.05 39.02 98.47 (N/A) 
boxelder 32.20 0.69 5.16 4.83 Zd42 70.61 (N/A) 
maple, miyabei 3.46 0.05 0.47 0.40 7.89 12.27 (N/A) 
hardy rubber tree 12.31 0.16 1.09 0.47 44.18 58.22 (N/A) 
tulip tree 32.83 0.50 bay 2.76 58.22 98.07 (N/A) 
spruce, Norway 59.35 1.04 11.61 L772 16.78 105.90 (N/A) 
cherry, black 34.39 0.98 5.52 5.31 15.21 61.41 (N/A) 
birch, paper 58.24 1.19 9.48 10.04 79.51 158.47 (N/A) 
cherry, sargent 3.46 0.05 0.47 0.40 7.89 12.27 (N/A) 
spruce, Colorado 2251 0.41 3.95 6.76 24.77 58.41 (N/A) 
hawthorn 18.17 0.39 ZT 2.38 10.93 34.64 (N/A) 
hackberry, northern 12.31 0.16 1.09 0.47 44.18 58.22 (N/A) 
snowbell, Japanese 1.34 0.04 0.18 0.23 47.34 49.12 (N/A) 
rose-of-sharon 6.59 0.12 0.96 0.79 8.51 16.97 (N/A) 
yew 8.74 0.19 1.46 2.88 42.25 55.52 (N/A) 
magnolia, Chinese ; m 8.16 0.15 1.2] 0.98 8.82 19.31 (N/A) 
juniper spp. 6.07 0.16 27 0.95 12.48 20.93 (N/A) 
viburnum: spp. 4.15 0.09 0.83 O57 8.39 14.02 (N/A) 
birch, river 12.31 0.16 1.09 0.47 44.18 58.22 (N/A) 
spruce, white 35.77 0.69 6.72 10.07 24.40 77.65 (N/A) 
elm, rock 85.94 2.06 15.34 19.07 94.25 216.67 (N/A) 
oak, white 43.35 1.21 7.33 9.96 56.56 118.40 (N/A) 
hawthorn: cockspur 6.07 0.16 1.27 0.95 12.48 20.93 (N/A) 
ash: European 38.43 1.17 9.05 7.61 27.78 84.06 (N/A) 
spruce 7.13 0.13 0.98 2.60 23.75 34.60 (N/A) 
hemlock, eastern 6.07 0.16 REY, 0.95 12.48 20.93 (N/A) 
pear, common 19.06 0.62 3.5] 4.17 64.49 91.86 (N/A) 
maple 16.71 0.36 2.67 2.54 16.96 39.24 (N/A) 
dogwood, flowering 3.46 0.05 0.47 0.40 7.89 12.27 (N/A) 
beech, European 71.88 1.77 12.34 14.50 86.09 186.57 (N/A) 
horsechestnut 72.69 2.83 12.60 19.90 82.71 190.73 (N/A) 
pine: Japanese red 38.43 Let 9.05 7.61 27.78 84.06 (N/A) 
larch, European 97.63 2.06 18.95 25.98 108.40 253.01 (N/A) 
cedar, atlantic white 6.07 0.16 U27 0.95 12.48 20.93 (N/A) 
sourwood 6.07 0.16 Loa 0.95 12.48 20.93 (N/A) 
oak, sawtooth 6.70 0.10 0.89 0.96 31.51 40.16 (N/A) 
unknown shrub 6.07 0.16 V2] 0.95 12.48 20.93 (N/A) 
cherry, cornelian 12.85 0.24 1.94 1.56 9.76 26.36 (N/A) 
ash 15253 0.24 2.29 2.96 35.97 56.78 (N/A) 
fringetree, White 27.00 0.45 4.29 3.99 17.97 53.70 (N/A) 
hawthorn, Washington 3.46 0.05 0.47 0.40 7.89 12.27 (N/A) 
Paradise apple 2.42 0.04 0.34 0.29 7.50 10.59 (N/A) 
dogwood 12.85 0.24 1.94 1.56 9.76 26.36 (N/A) 
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Annual Benefits of Public Trees by Species ($/tree) 





7/29/2020 

Species Energy CO72 ~~ Air Quality Stormwater Aesthetic/Other Total ($) Standard Error 
oak 14.24 0.32 2.03 2.81 39.48 58.88 (N/A) 
magnolia: cucumbertre 108.34 3.78 32.46 25.48 7.60 177.67 (N/A) 
peach 3.46 0.05 0.47 0.40 7.89 12.27 (N/A) 
mountainash: spp. 15.54 0.43 3.50 3.14 21.12 43.74 (N/A) 
corktree, amur 63.59 i235 10.80 14.07 45.17 134.88 (N/A) 
magnolia, sweetbay 3.46 0.05 0.47 0.40 7.89 12.27 (N/A) 
mulberry: spp. 60.11 1.62 14.83 13.26 Zistd 117.57 (N/A) 
birch, European white 63.59 1.25 10.80 14.07 45.17 134.88 (N/A) 
magnolia, star 23.52 0.55 3.92 3.o7 12.46 45.83 (N/A) 
redbud, eastern 3.46 0.05 0.47 0.40 7.89 12.27 (N/A) 
Citywide Total 43.43 1.00 7.54 8.91 50.40 111.29 (N/A) 
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Somerville 


5/23/2019 


Stored CO2 Benefits of All Trees by Species 


Species 

maple, Norway 
pear, callery 
maple, red 
honeylocust 
linden, littleleaf 
ash, green 
zelkova, Japanese 
planetree, London 
plum 

Japanese tree lilac 
cherry, kwanzan 
oak, northern red 
elm, hybrid 
sweetgum 

ash, white 

oak, pin 

maple, hedge 
elm, american 
goldenrain tree 


Japanese pagodatree 


ginkgo 
maple, silver 
elm, Siberian 


hornbeam, European 


maple, freeman 
maple, amur 
apple 
serviceberry 
elm, Chinese 
cherry, higan 


basswood, American 


linden, silver 
oak, swamp white 


sycamore, American 


tree-of-heaven 
maple, sugar 
oak, scarlet 
maackia, amur 


hornbeam, American 


Total stored CO2 
(Ibs) 
5,248,484.07 
1,945,443.88 
1,124,177.06 
2,525,343.15 
1,980,023.71 
1,128,673.21 
667,851.04 
660,535.55 
361,627.12 
47,736.00 
137,174.39 
870,975.13 
38,486.35 
67,960.01 
185,155.77 
322,169.00 
66,986.51 
325,120.86 
10,884.73 
74,432.48 
5,961.40 
613,624.40 
87,263.43 
11,282.16 
106,706.79 
32,806.99 
21,210.94 
16,801.47 
7,773.81 
605.41 
103,239.73 
6,587.41 
5,728.28 
105,470.45 
118,269.07 
129,920.76 
138,435.39 
184.40 
6,614.65 
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Total (S) 
17,320.00 
6,419.96 
3,/09.78 
8,333.63 
6,534.08 
3,/24.62 
2,203.91 
2,179.77 
1,193.37 
157.53 
452.68 
2,374.22 
127.00 
224.27 
611.01 
1,063.16 
221.06 
1,072.90 
35.92 
245.63 
19.67 
2,024.96 
287.97 
37.23 
352.13 
108.26 
70.00 
55.44 
25.65 
2.00 
340.69 
21.74 
18.90 
348.05 
390.29 
428.74 
456.84 
0.61 
21.83 


% of Total 


Standard Tree 
Numbers TotalS S/tree 


Error 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 


14.13 
13.70 
11.35 
9.64 
7.03 
6.95 
5.11 
4.46 
3.45 
2.51 
2.16 
1.48 
1.46 
1.34 
1.30 
1.10 
0.85 
0.80 
0.68 
0.55 
0.52 
0.49 
0.49 
0.45 
0.44 
0.34 
0.33 
0.31 
0.30 
0.30 
0.28 
0.27 
0.24 
0.24 
0.24 
0.22 
0.18 
0.13 
0.12 


% of 


Avg. 
26./5 13.02 
9.92 4.98 
5.73 3.47 
12.87 9.19 
10.09 9.87 
5.75 5.70 
3.40 4.58 
3.37 5.19 
1.84 3.67 
0.24 0.67 
0.70 2.23 
4.44 20.68 
0.20 0.93 
0.35 1.78 
0.94 5.01 
1.64 10.22 
0.34 2./6 
1.66 14.31 
0.06 0.56 
0.38 4.72 
0.03 0.40 
3.13. 44.02 
0.44 6.26 
0.06 0.89 
0.54 8.59 
0.17 3.38 
0.11 2.26 
0.09 191 
0.04 0.92 
0.00 0.07 
0.53 13.10 
0.03 0.87 
0.03 0.82 
0.54 15.13 
0.60 16.97 
0.66 20.42 
0.71 26.87 
0.00 0.05 
0.03 1.98 


chokecherry, common 
cherry, yoshino flowering 
serviceberry, downy 
serviceberry, Allegheny 
oak, shingle 

parrotia, persian 
maple, sycamore 
serviceberry, eastern 
cedar, northern white 
maple: Shangtung 
maple, Japanese 
katsura tree 
hophornbeam, eastern 
tupelo, black 
coffeetree, Kentucky 
plum, cherry 

catalpa, northern 
unknown tree 

pine, eastern white 
mulberry, white 
baldcypress 

elm, slippery 

maple, trident 

beech, American 

oak, English 

boxelder 

maple, miyabei 

hardy rubber tree 
tulip tree 

spruce, Norway 
cherry, black 

birch, paper 

cherry, sargent 
spruce, Colorado 
hawthorn 

hackberry, northern 
snowbell, Japanese 
rose-of-sharon 

yew 


magnolia, Chinese ; magnoli 


juniper spp. 
viburnum: spp. 
birch, river 

spruce, white 

elm, rock 

oak, white 
hawthorn: cockspur 


108.34 
98.49 
3,046.53 
137.84 
27,723.08 
88.64 
13,980.69 
4,985.97 
2,970.36 
21.18 
3,570.93 
7,491.19 
107.57 
92.20 
2,243.12 
59.09 
25,896.83 
1,785.29 
13,417.37 
4,715.34 
182.62 
38,272.48 
84.19 
56,112.32 
5,123.13 
5,903.26 
49.24 
15.15 
334.94 
9,644.46 
16,071.04 
4,842.15 
39.40 
1,078.89 
2,153.50 
11.36 
46.10 
194.36 
363.12 
184.51 
143.37 
74.71 
7.5/7 
1,768.57 
8,992.92 
4,520.48 
143.37 


0.36 
0.33 
10.05 
0.45 
91.49 
0.29 
46.14 
16.45 
9.80 
0.07 
11.78 
24.72 
0.35 
0.30 
7.40 
0.20 
85.46 
5.89 
44.28 
15.76 
0.60 


126.30 


0.28 


185.17 


16.91 
18.16 
0.16 
0.05 
1.11 
31.83 
53.03 
15.98 
0.13 
3.56 
7.11 
0.04 
0.15 
0.64 
1.20 
0.61 
0.47 
0.25 
0.02 
5.84 
29.68 
14.92 
0.47 


(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 
(N/A) 


0.12 
0.11 
0.11 
0.11 
0.11 
0.10 
0.10 
0.08 
0.08 
0.07 
0.07 
0.07 
0.07 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
0.05 
0.05 
0.05 
0.05 
0.05 
0.04 
0.04 
0.04 
0.04 
0.04 
0.04 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 


0.00 
0.00 
0.02 
0.00 
0.14 
0.00 
0.07 
0.03 
0.02 
0.00 
0.02 
0.04 
0.00 
0.00 
0.01 
0.00 
0.13 
0.01 
0.07 
0.02 
0.00 
0.20 
0.00 
0.29 
0.03 
0.03 
0.00 
0.00 
0.00 
0.05 
0.08 
0.02 
0.00 
0.01 
0.01 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.05 
0.02 
0.00 


0.03 
0.03 
1.01 
0.05 
9.15 
0.03 
5.13 
2.06 
1.23 
0.01 
1.68 
3.53 
0.05 
0.05 
1.23 
0.03 
14.24 
0.98 
7.38 
2.63 
0.10 
21.05 
0.06 
37.03 
3.38 
3.63 
0.03 
0.01 
0.28 
7.96 
13.26 
3.99 
0.03 
1.19 
2.37 
0.01 
0.05 
0.21 
0.40 
0.30 
0.24 
0.12 
0.01 
2.92 
14.84 
7.46 
0.24 
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ash: European 3,724.82 12.29 (N/A) 0.02 0.02 6.15 
spruce 106.98 0.35 (N/A) 0.02 0.00 0.18 
hemlock, eastern 143.37 0.47 (N/A) 0.02 0.00 0.24 
pear, common 1,085.70 3.58 (N/A) 0.02 0.01 1.79 
maple 1,117.49 3.69 (N/A) 0.02 0.01 1.84 
dogwood, flowering 9.85 0.03 (N/A) 0.01 0.00 0.03 
beech, European 2,729.87 9.01 (N/A) 0.01 0.01 9.01 
horsechestnut 0.00 0.00 (N/A) 0.01 0.00 0.00 
pine: Japanese red 1,862.41 6.15 (N/A) 0.01 0.01 6.15 
larch, European 5,203.13 17.17 (N/A) 0.01 0.03 17.17 
cedar, atlantic white 71.69 0.24 (N/A) 0.01 0.00 0.24 
sourwood 71.69 0.24 (N/A) 0.01 0.00 0.24 
oak, sawtooth 10.83 0.04 (N/A) 0.01 0.00 0.04 
unknown shrub 71.69 0.24 (N/A) 0.01 0.00 0.24 
cherry, cornelian 174.67 0.58 (N/A) 0.01 0.00 0.58 
ash 89.37 0.29 (N/A) 0.01 0.00 0.29 
fringetree, White 907.91 3.00 (N/A) 0.01 0.00 3.00 
hawthorn, Washington 9.85 0.03 (N/A) 0.01 0.00 0.03 
Paradise apple 13.78 0.05 (N/A) 0.01 0.00 0.05 
dogwood 174.67 0.58 (N/A) 0.01 0.00 0.58 
oak 171.55 0.57 (N/A) 0.01 0.00 0.57 
magnolia: cucumbertree 14,495.33 47.83 (N/A) 0.01 0.07 47.83 
peach 9.85 0.03 (N/A) 0.01 0.00 0.03 
mountainash: spp. 477.75 1.58 (N/A) 0.01 0.00 1.58 
corktree, amur 2,398.14 7.91 (N/A) 0.01 0.01 7.91 
magnolia, sweetbay 9.85 0.03 (N/A) 0.01 0.00 0.03 
mulberry: spp. 4,499.23 14.85 (N/A) 0.01 0.02 14.85 
birch, European white 2,398.14 7.91 (N/A) 0.01 0.01 7.91 
magnolia, star 1,071.83 3.54 (N/A) 0.01 0.01 3.54 
redbud, eastern 9.85 0.03 (N/A) 0.01 0.00 0.03 
Citywide total 19,619,708.03 64,745.04 (N/A) 100.00 100.00 6.88 
Stored CO2 Benefits of All Trees by Zone 
% of Total 
Total stored CO2 Standard Tree % of Avg. 

Zone (Ibs) Total (S) Error Numbers TotalS  S$/tree 
Somerville, MA 19,619,708.03 64,745.04 (N/A) 100.00 100.00 6.88 
Citywide total 19,619,708.03 64,745.04 (N/A) 100.00 100.00 6.88 


260 Appendix B: i-Tree Streets Inouts and Reports 


x 
a 
z 
Lu 
jal 
jal 
< 











ITO (OF) 179°SZ 0 0 0 0 0 0 067'€1 €60°I1 LST ueodomng “weoquioy 
I10 (OF) IL8°S7 0 0 0 0 0 0 68717 LES*E Spl AIIOQOOIAIOS 
Z1°0 (OF) 99P'87 0 0 0 0 0 0 Sr8°6 COE v1 8Ier 90J} UleIUSp[Os 
Z10 (OF) 769°8Z 0 0 0 0 0 ITE‘9 ZOLTI Z6L‘L LUv‘€ osyuIs 
el'0 (OF) €IZTE Or0'L 0 E18‘ 8SEe 0 plore SS0'T 90S°6 LO URLIAQIS “Wye 
r10 (OF) POI‘E€ 0 0 0 0 0 ers ‘Ol 68681 S9ET L69‘1 ajdde 
910 (OF) SII‘LE 0 0 0 180°81 gia 067° TI 0 0 0 ARMION “oonsds 
91°0 (OF) LOO'8E 0 0 0 S6l‘TI 6rr'9l €60'8 OL8‘T 0 0 o}TYM Ula}seo “ould 
LV0 (OF) S6I‘Or 0 0 0 0 0 pES VE 199°¢ 0 0 a[surys “yeo 
L1'0 (OF) 9S7'0P 0 0 0 0 0 696°L 9700 C917 867 inure ‘ojdeur 
610 (OF) PLS‘er 0 9TE9 E18‘ Tere] 6r8'El S00'€ ZLO‘T ZOL 98 UdAROY-JO-9} 
€7'0 (OF) 618°€S 0 0 6LS‘TE 97L‘LI 0 pIS‘e 0 0 0 uROLIOUTY “Yo90q 
LT0 (OF) pISs‘r9 0 0 S8P's €6r'9 696'L QTEET 77691 87EV 0 uewooy “oydeur 
0€0 (OF) SLO‘OL 0 0 0 p9r'TE pre eT 1p6'8 Ov7's L8I1 0 seSns ‘ojdew 
0€0 (OF) 9S8°0L 0 0 0 0 0 17611 87L°7T €0L‘97 v0S‘6 piiqdéy “wo 
LEO (OF) S7Z‘98 0 0 0 0 0 0 S09'PE LES‘EE €8L‘LI ofl] 90.9 osourder 
Or'0 (OF) 900‘76 0 0 0 €9L‘TI 0 pS6'll 890°6S pIe9 L06‘€ ospoy ‘ojdeur 
$o'0 (OF) PIE8ZI 0 0 OLI‘LE L09‘€v LVL‘L vITTE LEVL 98I‘T pST UROLIOULY “‘Ppoomsseq 
LS0 (OF) p7r‘eel 0 0 0 0 790°97 68L‘78 7SO°C7 S79'T L68 someposed osouedes 
190 (OF) 66r°ErI 0 0 El6'br L89°19 6617 06711 760°C 981‘T I8€ jopTBOS “Yeo 
19°0 (OF) Tr6'erI 0 c0S‘8I p66'€1 879°6 9S7°L9 969°0€ 967°€ OLE 0 UROLOUTY “ooUreoAS 
19°0 (OF) IZE‘Prl 0 0 0 0 0 166°0S O8I‘TS SEE HE 918°L uezuemy ‘ALayo 
9L'0 (OF) 988°8ZLI IZL€S LO‘ bb p0r'6 c6r'9 067 TI 96797 g9s‘9] €L6°9 bLTYy ueoLoure “wy9 
8L'0 (OF) IS9°E8I 8Ss‘el 0 7ZE‘EI CLO‘L pre eT 806°SL 6LT I 9978 0 oulyM “yse 
L8'0 (OF) 8IP‘P07 0 0 py9‘°9T pLI‘89 ELv'0s 9L76T p78‘TI p8l‘el €r8'p urd “yeo 
96°0 (OF) SSO°S7Z 0 0 0 L8L‘€ Ove rT TrI‘L9 097°LL L66°9€ 87's I wunjd 
80'I (OF) 998°7ST SIL*LZ LL8‘9S 786°98 978°Er pso'll 8rl‘el 9IT IT 806 8ZE JOATIS ‘opdeu 
IZ I (OF) 9PI‘P8Z 0 0 0 0 790°97 899°9S1 SLL‘€L 18197 9SP'T WUNS}9OMS 
p9'P (OF) 8P€°680°T OLEvE 069‘0€ 1Z0°891 IepSre 666 PE 96L‘LIT 6rL‘LT 6rS‘ST p08‘T por way}Jou “yeo 
06'S (OF) 199°S8E‘T 0 0 0 OceVI 680°PLS 7PTOLS S98‘TSI 6ES°L9 $6S‘9 osourdes “BAoyoz 
0s°9 (OF) 767‘9TS‘I 0 0 8ZE97 OLE9S 8L7 0b S1OO8L p97'681 7S9'TE 98E'T uopuoT ‘soxjoueyd 
LS9 (OF) 68S°TPS‘T 0 0 0 €6r'9 090°8SI C£6°TOL L88°86 €73‘OIT Poe's Arayyeo “reed 
1€'8 (OF) LIZ‘7S6'I 0 0 0 Ip6oLII Z60°TIP Cl6OTITT ZSL*POE 8Is‘s 0 udeIs “Yyse 
7L'6 (OF) 908°787'°7 0 0 OST ‘TI 09L‘06 099°0LE 819‘0P0'T Ip7‘ 18S pOL‘ELI €p9'€l po ‘ojdeur 
LL'€l (OF) OI PETE 0 96ST LOVSET 199°67S Orr OIT'T SP7'890°T ZSULI L6€9V SET Feopop] “Uspury 
Ol'rl (OF) CIT IIE€ 0 OSS*ITZ 0 L09‘brI 98S°0€0'T LTVOLL'T LE66LT 1p0°79 99€°7 ysnoo[Aouoy 
SO'LI (OF) P7S*P00'r SLI‘OT STH TS STOI8I 917879 81€°696 196°08S'‘T L89°79S O8L‘L 8ES ARMION “o[dew 
IOWA 
[BIOL JO % prepuels [eIOL, ty < Ty-9E 9€-0€ O€-b7 p7-81 81-71 Z1-9 9-€ €-0 soroads 
(ul) sse[> Had 
O0CO0C/6C/L 


SOOIL, W[Qng JO snjVA UNWIN" doy 





I[[LATIUIOS 


i-Tree Streets Inputs and Reports 261 


Appendix B 





10°0 (OF) L9OS‘T 0 0 0 0 0 0 0 981 I8¢€ ssoidAopyeq 
10°0 (OF) 7r9'T 0 0 0 0 0 0 0 0 Tp9'T Aysoyo “unjd 
10°0 (OF) L69‘T 0 0 0 0 0 0 0 0 L69‘1 Ausysol[V “ALIOQOoLAIOs 
10°0 (OF) OL8°T 0 0 0 0 0 0 OL8‘I 0 0 ONY MA “do.oSULy 
100 (OF) 9L6'T 0 0 0 0 0 0 TPs‘ I 0 rel uo Mey 
100 (OF) Leo? 0 0 0 0 0 0 0 0 LEO°T inure “eryovew 
10°0 (OF) 680°7 0 0 0 0 0 0 0 0 680°C ueisiod “enoied 
10°0 (OF) €S7°7 0 0 0 0 0 0 0 0 ESC SULIOMOTJ OUTYSOA “ATIOYS 
10°0 (OF) €Ss‘Z 0 0 0 0 0 0 0 0 Ess‘Z WOUTUOS “ALIOYIOYOyo 
10°0 (OF) £€99°7 0 0 0 0 0 0 LLY'I 98I‘T 0 Mok 
10°0 (OF) LL6‘T 0 0 0 0 0 8L9 ZEST 0 LOV oyrym ‘Auoqinuy 
10°0 (OF) 77r‘e 0 0 0 0 (46a3 0 0 0 0 ‘dds :Auraqqnur 
Z0'0 (OF) 8r7r 0 0 0 0 0 0 8PC'P 0 0 Jopjoxoq 
Z0'0 (OF) €1€b 0 0 0 0 0 Eley 0 0 0 pos osoueder :ourd 
Z0'0 (OF) 090°S 0 0 0 0 0 0 090°¢ 0 0 opesojoD “sonids 
Z0°0 (OF) 9€7'S 0 0 0 0 0 0 69S°€ Lec | Lvy Aumop ‘AlJaqoorAsas 
Z0°0 (OF) 19P‘S 0 0 0 0 0 S86°€ LLY‘I 0 0 ouyM ‘oonids 
Z0'0 (OF) €P9‘S 0 0 0 0 0 LOT pOT'T 0 ZET soded “yo.11q 
Z0°0 (OF) €z8*¢ 0 0 0 0 0 0 S70'S 61 6SE osouedes ‘ojdeu 
Z0'0 (OF) 998°¢ 0 0 0 0 998°¢ 0 0 0 0 ueodomng ‘yose] 
€0'0 (OF) 880°9 0 0 0 0 0 880°9 0 0 0 uvodoing :yse 
€0°0 (OF) II€9 0 0 0 0 0 ITE9 0 0 0 uvodoing ‘yoooq 
€0°0 (OF) IIE‘9 0 0 0 0 0 ITE9 0 0 0 INU ‘90.1}Y.109 
€0°0 (OF) €6r'9 0 0 0 £69 0 0 0 0 0 yNUIsoYSOs10Y 
€0°0 (OF) 009°9 0 0 0 0 0 0 0 0 009°9 (jueTd JON OC) JULORA 
€0'0 (OF) 809°9 0 0 0 0 0 0 0 19 L96°S uesty ‘Arroyo 
€0'0 (OF) ISp‘L 0 0 0 0 0 IT€9 0 879 ZIS AYONYUDY ‘9a1}92JJOO 
€0°0 (OF) €91°8 0 0 E918 0 0 0 0 0 0 soroquinond :e1[ouseUl 
r0'°0 (OF) 60€°8 0 0 0 0 0 S86°€ €S6°C ZIOT 6SE ONY WOyJOU “Iepao 
700 (OF) ILE‘8 0 0 0 0 0 0 77S‘9 6r8'I 0 UIO}SBO “ALIOQ9OIAIOS 
r0°0 (OF) OPL‘8 0 0 0 0 Sr9°S pOl'z 166 0 0 yoryq ‘Arroyo 
r0'0 (OF) 0168 0 0 0 0 998°¢ pro'e 0 0 0 yoo. “Wyo 
700 (OF) PIS‘6 0 0 0 0 0 LL6°9 9ES°T 0 0 ou M “Yeo 
r0'0 (OF) S186 0 0 0 0 0 0 C786 0 0 ysi[suq “yeo 
r0'°0 (OF) LP8‘6 0 0 0 0 (46a3 vro'e €9I‘T SIT 0 oroueods ‘ofdeu 
00 (OF) S601 0 0 0 0 879°6 178 0 0 SOs 901} BINS}eY 
00 (OF) 09771 0 0 0 0 Lvl L 0 0 ocr'l €80°€ JoATIS ‘UOpul| 
90°0 (OF) 6b0°rI 0 0 0 0 0 0 199°¢ 616L 69b ayy durems “yeo 
x< 90'0 (OF) L67‘FI 0 0 0 0 0 0 099°€I 887 6r1 UBOLIOULY “Weoqui0y 
ra 80°0 (OF) 067'61 0 0 0 0 0 Eley I18°Z LOT 0 osouly) “WIS 
f faa 80°0 (OF) 77661 0 0 p0r'6 0 696°L 0 6bS°7 0 0 woyjsiou ‘edyeyeo 
a. 110 (OF) 6L9°PZ 0 €6L'01 0 0 OLE'8 elev 0 €9T'T 0 Araddrys “wo 
a. JOM 
< [BIOL JO % prepurjs [e0], ty < Th-9E 9€-0€ 0€-7Z 7-81 81-71 Z1-9 9-€ €-0 sotoadg 





(ul) sseI> Had 





i-Tree Streets Inouts and Reports 


262 Appendix B 


x 
ra 
Zz 
Lu 
fal 
QO. 
< 














00°001 (OF) PL8‘L8Pr‘ez 61L‘9S1 917997 OSS‘ 176 88S°C0ET Z8°L06'S 81S°76S‘6 OEPS9EE 669818 ELO‘SSI [B10], SpLMAITD 
00°0 (OF) 99 0 0 0 0 0 0 0 99 0 yse 
00°0 (OF) OL 0 0 0 0 0 0 0 OL 0 yeo 
00°0 (OF) vl 0 0 0 0 0 0 0 bl 0 poomsop 
00°0 (OF) 61 0 0 0 0 0 0 0 0 6r1 yyooymes “yeo 
00°0 (OF) P9T 0 0 0 0 0 0 0 0 y9l ajdde osipesed 
00°0 (OF) P9I 0 0 0 0 0 0 0 0 p9l u19\se9 “pnqpol 
00°0 (OF) 161 0 0 0 0 0 0 0 0 161 UOJSUTYSeM “WOT MEY 
00°0 (OF) ZEZ 0 0 0 0 0 0 0 0 TET yorod 
00°0 (OF) TE 0 0 0 0 0 0 0 0 TET Aeqjooms “eljouseul 
00°0 (OF) ZEZ 0 0 0 0 0 0 0 0 ZET SULIOMOTJ ‘POOMSOP 
00°0 (OF) 097 0 0 0 0 0 0 rol 0 99 o[deu 
00°0 (OF) OLE 0 0 0 0 0 0 0 OLE 0 Poom.nos 
00°0 (OF) I8€ 0 0 0 0 0 0 0 0 I8¢€ JOALI “YOIIG 
00°0 (OF) P8E 0 0 0 0 0 0 0 0 p8e osouedes ‘[Joqmous 
00°0 (OF) Ebb 0 0 0 0 0 0 0 ebb 0 UkIIUIOD “ALIOYS 
00°0 (OF) POS 0 0 0 0 0 0 0 OLE rel ‘dds :uinuinqia 
00°0 (OF) 77S 0 0 0 0 0 0 0 v7S 0 qniys UMouyUN 
00°0 (OF) €6S 0 0 0 0 0 0 0 €6S 0 OUT oURTIL “Tepsd 
00°0 (OF) rEg 0 0 0 0 0 0 0 0 veg wayyIoU “ALIOgyoeY 
00°0 (OF) 8L9 0 0 0 0 0 8L9 0 0 0 ayy uvadoing “Yyorg 
00°0 (OF) 6L9 0 0 0 0 0 0 6L9 0 0 ‘dds :yseureyunow 
00°0 (OF) 90L 0 0 0 0 0 0 0 0 90L yuosies “ALayo 
00°0 (OF) LIL 0 0 0 0 0 0 0 IZE€ 96€ WOIBYS-JO-9SO1 
00°0 (OF) L7L 0 0 0 0 IS€ 0 6L1 861 0 901} uMouyUN 
00°0 (OF) 87L 0 0 0 0 0 0 0 gs¢ OLI [SVU ¢ OSOUTYS “eIouseU 
00°0 (OF) 6€L 0 0 0 0 0 0 0 6€L 0 indsyo09 :wioyy Mey 
00°0 (OF) 6€L 0 0 0 0 0 0 0 6EL 0 UJa\se9 “yoo TWOY 
00°0 (OF) €8Z 0 0 0 0 0 0 0 0 €8L der} Joqqns Aprey 
00°0 (OF) LE8 0 0 0 0 0 0 0 LEB 0 sonids 
00°0 (OF) 0S8 0 0 0 0 0 0 0 0 0S8 yoryq ‘ojodny 
00°0 (OF) £68 0 0 0 0 0 0 0 €68 0 ‘dds todrunt 
00°0 (OF) I16 0 0 0 0 0 0 0 0 116 u19\seo “Ueoquioydoy 
00°0 (OF) €S6 0 0 0 0 0 0 0 0 £56 yuapLy ‘opdeur 
00°0 (OF) I9I‘T 0 0 0 0 0 0 0 0 19T‘T roqeArun ‘ajdew 
00°0 (OF) OLI‘T 0 0 0 0 0 0 0S8 IZE 0 wourtuod “Ieod 
10°0 (OF) Peel 0 0 0 0 0 0 0 0 peel sunjsueyg :ojdew 
10°0 (OF) ZIP‘T 0 0 0 0 0 0 0 ZIV‘ 0 9oq} dijny 
10°0 (OF) LLY‘T 0 0 0 0 0 0 LLY'I 0 0 reqs “erouseul 
JOM 
[BIOL JO % prepurjs [e}OL ty < Ty-9E 9€-0€ O€-7Z VE-SI 8I-ZI 71-9 9-€ €-0 sotoadg 


(ul) sse[D> Had 





i-Tree Streets Inouts and Reports 263 


Appendix B 


APPENDIX 





C 


TREE INVENTORY DATA COLLECTION AND SITE LOCATION 
METHODS 


Data Collection Methods Data fields are defined in the glossary of the 
management plan. At each site, the following 


data fields were collected: 


Davey Resource Group (DRG) collected tree in- 
ventory data using Rover mobile mapping soft- 
ware. Rover is a GIS field data collection system 
built by DRG. 


The software both collects data and processes 
data validations. Rover spatially joins features 
such as points, lines or polygons with GIS layers 
in order to derive data. The tool’s GPS capabil- 
ities allow it to merge nearby camera hardware 
with the tablet computer to attach photos to fea- 
tures and render data on top of Google Terrain 
Maps, Google Hybrid Maps and Open Street 
Maps (when Internet connection is available). 


Rovers online and offline functionality gives 
field technicians the ability to directly distribute 
information to clients. Data uploads or electron- 
ic forms are transmitted to clients in real-time. 
The knowledge and professional judgment of 
DRGss arborists ensure the high quality of in- 
ventory data. 


address 

ash treatment candidate 
condition wood 
condition canopy 
gridling root 

grow space size - width 
grow space size - length 
grow space type 

further inspection 
hardscape damage 
location 

overhead utilities 
ownership 

park name 

primary maintenance need 
mapping coordinates 
maintain ground 

new sidewalk 

notes 

risk assessment 

risk rating 

species 

stems 

tree size* 

visible root flare 


* measured in inches in diameter at 4.5 feet above 
ground (or diameter at breast height [DBH]) 
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Tree Inventory Input Fields and 
Definitions 


The data fields definitions that were collected for 
each tree, stump, and planting site during the in- 
ventory are defined as follows: 


e Mapping coordinate. X and Y coordinate 
locations. 


e Location. The tree’s location in relation to 
public ROW and/or public space. 


e Address. The location of each street tree 
and planting site so that they can easily be 
identified for future maintenance work. 
Street trees and planting sites will be located 
using an address number, street name, side 
of address, and on street. 


e Species. Trees were identified by genus and 
species, with the exception of genera such 
as Amelanchier, Crataegus, Malus, or Prunus 
where field identification of species is often 
not practical. 


¢ Diameter. Diameter is measured in inches 
to the nearest tenth at 4-1/2 feet above the 
ground, or diameter-breast-height (DBH). 
If a tree was marked as a multi-stem the 
largest leader was measured. In some cases 
where the tree forked before 4.5 ft, DBH 
was measured at the narrowest point of the 
trunk. 


Multi-stem. Trees were identified if they 
have multiple stems or are a single stem. 
Typically if the tree splits lower than 1.5ft 
from the ground, then it would be marked 
as a multi-stemmed tree. In these cases the 
DBH of the largest stem was recorded. 


Condition - canopy. In general, the health 
and structure of each tree was recorded in 
one of the following categories based on 
visible twig and foliage conditions at the 
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time of the inventory and adapted from the 
rating system established by the Interna- 
tional Society of Arboriculture: 


- Good—80% condition rating 
- Fair—60% condition rating 
- Poor—40% condition rating 


- Dead—0% condition rating 


Condition - wood. In general, the health 
and structure of each tree was be recorded 
in one of the following categories based 

on visible root, trunk, and scaffold branch 
conditions at the time of the inventory and 
adapted from the rating system established 
by the International Society of Arboricul- 
ture: 


- Good—80% condition rating 

- Fair—60% condition rating 

- Poor—40% condition rating 

- Dead—0% condition rating 

Growing Space Type. Growing space loca- 
tions are categorized as: 


- Island—Sites surrounded by pavement or 


hardscape (e.g., parking lot, cul-de-sac). 


- Median—Sites located between opposing 
lanes of traffic. 


- Natural Area—Sites developed through 
natural growth instead of design or 


planning. 


- Open/Restricted—Open sites with 
restricted growing space on 2 or 3 sides. 


- Open/Unrestricted—Open sites with 
unrestricted growing space on at least 3 
sides. 


- Raised Planter—Sites located in an above- 
grade or elevated planter. 


- Tree Lawn/Parkway—Sites located 
between the street curb and the public 
sidewalk. 
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- Unmaintained Area—Sites located in 
areas that do not appear to be regularly 
maintained. 


- Well/Pit—Sites at grade level and 
completely surrounded by sidewalk. 


Growing Space Size - Width. The 
minimum dimension of the Growing Space 
Type recorded in feet. In areas where the 
width or length would not restrict the 
growth of the tree, 99° was used as a default 
number. 


Growing Space Size - Length. The 
maximum dimension of the Growing 
Space Type recorded in feet. In areas where 
the width or length would not restrict the 
growth of the tree, 99° was used as a default 
number. 


Maintain Ground. Sites that require ground 
maintenance (e.g. weeding). 


New Sidewalk—Sidewalks that appear new 
is noted. 


Visible Root Flare—Root flares that are 
visible is noted. 


Girdling Roots—Girdling roots that are 
visible is noted. 


Sidewalk Deflection— Where trees are 
present, cracking or lifting of sidewalk pave- 
ment one inch or more is noted. 


Primary Maintenance Need. The following 
primary maintenance needs were deter- 
mined based on ANSI A300 standard speci- 
fications: 


- Removal—Trees designated for removal 
have defects that cannot be cost-effectively 
or practically treated. The majority of 
the trees in this category have a large 
percentage of dead crown. All trees with 
safety risks that could be seen as potential 
threats to persons or property and seen as 


potential liabilities to the client would be in 
this category. This category includes large 
dead and dying trees that are high-liability 
risks as well as those that pose minimal 
liability to persons or property (such as trees 
in poor locations or undesirable species). 


Tree Clean—'These trees require selective 
removal of dead, diseased, dying, and/or 
broken wood to minimize potential risk. 
Priority of work should be dependent upon 
the Risk associated with the individual 
trees. 


Young Tree Train—'These are young trees 
that must be pruned to correct or eliminate 
weak, interfering, or objectionable branches 
in order to minimize future maintenance 
requirements. Generally, these trees may be 
up to 20 feet in height and can be worked 
with a pole pruner by a person standing on 
the ground. 


Stump Removal— This category indicates 
a stump that should be removed. Lacking 
specific information on stump removal 
required by local code requirements per the 
client. 


Plant Tree—During the inventory, vacant 
planting sites will be identified by street, 
address, and site number. The size of the 
site is designated as small, medium, or 
large (indicating the ultimate size that 
the tree will attain), depending on the 
growing space available and the presence 
of overhead wires. Lacking local code 
definitions, planting sites are determined 
based on standard specifications set forth 
in accepted technical journals and by the 
arboriculture industry. 


e Ash Treatment Candidate. Condition of 


ash trees were judged as suitable for possible 
treatment against Emerald Ash Borer (EAB). 


e Overhead Utilities. The inventory indi- 


cates whether overhead conductors or other 
utilities are present at the tree site that could 
result in conflicts with the tree. 
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e Risk Assessment. A Level 2 qualitative risk 
assessment was performed based on the 
ANSI A300 (Part 9) and the companion 
publication Best Management Practices: Tree 
Risk Assessment, published by the Interna- 
tional Society of Arboriculture (2011). Trees 
can have multiple failure modes with various 
risk ratings. One risk rating per tree will be 
assigned during the inventory. The failure 
mode having the greatest risk will serve as 
the overall tree risk rating. The specified 
time period for the risk assessment is one 
year. 


- Likelihood of Failure—Identifies the most 
likely failure and rates the likelihood that 
the structural defect(s) will result in failure 
based on observed, current conditions. 


» Improbable—The tree or branch is not 
likely to fail during normal weather 
conditions and may not fail in many 
severe weather conditions within the 
specified time period. 


Possible—Failure could occur, but 
it is unlikely during normal weather 
conditions within the specified time 
period. 


¥ 


» Probable—Failure may be expected 
under normal weather conditions 
within the specified time period. 


Imminent—Failure has started or is 
most likely to occur in the near future, 
even if there is no significant wind or 
increased load. The tree may require 
immediate action. 


¥ 
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- Likelihood of Impacting a Target—'The 
rate of occupancy of targets within the 
target zone and any factors that could affect 
the failed tree as it falls toward the target. 


» Very low—The chance of the failed 
tree or branch impacting the target is 
remote. 


e Rarely used sites 

e Examples include rarely used 
trails or trailheads 

e Instances where target areas 
provide protection 


» Low—lIt is not likely that the failed tree 
or branch will impact the target. 


¢ Occasional use area fully 
exposed to tree 


e Frequently used area 
partially exposed to tree 


e Constant use area that is 
well protected 


» Medium—The failed tree or branch 
may or may not impact the target. 


e Frequently used areas that is partially 
exposed to tree on one side 


¢ Constantly occupied area partially 
protected from tree 


» High—The failed tree or branch will 
most likely impact the target. 


¢ Fixed target is fully exposed to tree or 
tree part 


- Categorizing Likelihood of Tree Failure 
Impacting a Target—'The likelihood for 
failure and the likelihood of impacting a 
target are combined in the matrix below 
to determine the likelihood of tree failure 
impacting a target. 
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- Consequence of Failure—The consequences » Significant—Consequences involve 
of tree failure are based on the categorization property damage of moderate to high 
of target and potential harm that may occur. value, considerable disruption, or 
Consequences can vary depending upon size personal injury. 


of defect, distance of fall for tree or limb, and 
any other factors that may protect a target 
from harm. Target values are subjective vehicle from a moderate or high 


and should be assessed from the client’ height 
perspective. e a large tree part striking a structure 


resulting in high monetary damage 


e a medium-sized part striking a 


» Negligible—Consequences involve 
low value damage and do not involve 
personal injury 


¢ disruption of distribution primary 
or secondary voltage power lines, 
including individual services and 


e small branch striking a fence street-lighting circuits 
¢ medium-sized branch striking a shrub ¢ disruption of traffic on a secondary 
bed street 
¢ large tree part striking structure and 
causing monetary damage » Severe—Consequences involve serious 
e disruption of power to landscape lights potential injury or death, damage to 


high-value property, or disruption of 


; important activities. 
» Minor—Consequences involve low 


to moderate property damage, small e injury to a person that may result in 
disruptions to trafic or communication hospitalization 


utility, or very minor injury. e a medium-sized part striking an 


e small branch striking a house roof from occupied vehicle 


a high height e a large tree part striking an occupied 


e medium-sized branch striking a deck house 


from a moderate height ¢ serious disruption of high-voltage 
distribution and transmission power 


line disruption of arterial traffic or 
motorways 


e alarge tree part striking a structure, 
causing moderate monetary damage 


e short-term disruption of power at 
service drop to house 


e temporary disruption of traffic on 
neighborhood street 
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AN 


- Risk Rating—The overall risk rating of the trees represent a lower priority than 
tree will be determined based on combining High or Extreme Risk trees. 
the likelihood of tree failure impacting a 
target and the consequence of failure in the 


¥ 


High—The High Risk category applies 


matrix below. when consequences are “significant” 
and likelihood is “very likely” or 

Trees have the potential to fail in more than “likely”, or consequences are “severe” 

way and can affect multiple targets. and likelihood is “likely”. In population 
of trees, the priority of High Risk trees 

Tree risk assessors will identify the tree is second only to Extreme Risk trees. 


failure mode having the greatest risk, and 
report that as the tree risk rating. Generally, 


¥ 


Extreme— The Extreme Risk category 


trees with the highest qualitative risk ratings applies in situations where tree failure 
should receive corrective treatment first. The is imminent and there is a high 
following risk ratings will be assigned: likelihood of impacting the target, and 


the consequences of the failure are 
“severe. In some cases, this may mean 
immediate restriction of access to the 
target zone area to avoid injury to 


» None—Used for planting and stump 
sites only. 


» Low—The Low Risk category applies 


when consequences are “negligible” pop 

and likelihood is “unlikely”; or 

consequences are “minor” and e Notes. Additional information regarding 

likelihood is “somewhat likely”. Some disease, insect, mechanical damage, etc. are 

trees with this level of risk may benefit included in this field. 

from mitigation or maintenance 

measures, but immediate action is not Maintenance needs are based on ANSI A300 

usually required. (Part 1) (ANSI 2008). Risk assessment and risk 

rating are based on Best Management Practices: 

» Moderate—The Moderate Risk Tree Risk Assessment (International Society of 

category applies when consequences Arboriculture [ISA] 2011). 

are “minor” and likelihood is “very 

likely” or “likely”; or likelihood is The data collected were provided to the City of 

“somewhat likely” and consequences Somerville in an electronic ESRI° shapefile, and 

are “significant” or “severe.” In Microsoft Excel™ spreadsheet. 


populations of trees, Moderate Risk 


Likelihood of Failure OL oe) akx=Xe [UL= a (ox= 33 


Very likely Moderate 
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Base Map Layers Utilized for Inventory 


Imagery/Data Source 


Shapefiles 
Keith Johnson, City of Somerville GIS Coordinator, 


Capital Projects and Planning/Engineering Dept. 


6in Aerial Imagery 
City of Somerville GIS 





Site Location Methods 


EQUIPMENT AND BASE MAPS 


Inventory arborists use FZ-G1 Panasonic Tough- 
pad® unit(s) and internal GPS receiver(s). 


Base map layers were loaded onto these unit(s) 
to help locate sites during the inventory. The ta- 
ble below lists the base map layers, utilized along 
with source and format information for each 
layer. 


STREET RIGHT-OF-WAY (CROW) SITE 
LOCATION 


Individual street ROW sites (trees, stumps, or 
planting sites) were located using a methodol- 
ogy that identifies sites by address number, street 
name, or side. This methodology was developed 
by DRG to help ensure consistent assignment of 
location. 


Projection 


NAD 1983 StatePlane 


2018-2019 Massachusetts Mainland; Feet 


NAD 1983 StatePlane 
Massachusetts Mainland; Feet 


ADDRESS NUMBER AND STREET 
NAME 


The address number was recorded based on visu- 
al observation by the arborist at the time of the 
inventory (the address number was posted on 
a building at the inventoried site). Where there 
was no posted address number on a building, or 
where the site was located by a vacant lot with no 
GIS parcel addressing data available, the arborist 
used his/her best judgment to assign an address 
number based on opposite or adjacent address- 
es. An “X” was then added to the number in the 
database to indicate that it was assigned (for ex- 
ample, “37X Choice Avenue’). 


Sites in medians or islands were assigned an ad- 
dress number using the address on the right side 
of the street in the direction of collection closest 
to the site. Each segment was numbered with an 
assigned address that was interpolated from ad- 
dresses facing that median/island. If there were 
multiple median/islands between cross streets, 
each segment was assigned its own address. 


The street name assigned to a site was deter- 
mined by street ROW parcel information and 
posted street name signage. 
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Rear 






Side 


Front 


Street ROW —_ 
— Street ROW 


Side values for street ROW sites. 


Side 


SITE LOCATION EXAMPLES 


APPENDIX 


SIDE VALUE 


Each site was assigned a side value. Side values 
include: front, side, median (includes islands), or 
rear based on the site’s location in relation to the 
lot's street frontage. The front side is the side that 
faces the address street. Side is the name of the 
street the arborist walks towards or away from 
while collecting data. Median indicates a median 
or island. The rear is the side of the lot opposite 
the front. 


PARK AND/OR PUBLIC SPACE SITE 
LOCATION 


Park and/or public space site locations were 
collected using the same methodology as street 
ROW site. 





On Street: 


The tree site circled in red signifies the crew's ta 
located on the side of the lot, the an street is C 


226 E. Mac Arthur Street 






get site. Because thea tree is 
aves Street, even though it is 


addressed as 226 East Mac Arthur Street. 
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S 


She 
* 
“il 


a 


hawe E Mec Arthur Staddeqses , the foe on the left hae a difleneent addrace 


fran the Shree on the might. 


Location information collected for 
inventoried trees at Corner Lots A and B. 








Sache: Soe Side: 

On Saneat: Tah St. On Streat: 
Sache: Siche Side: 

On Sanat: Tat St. On Strat: 
Address Street Mare: 205 Hoover St. 

On Street: Taft St. 

Adhd eect Sir eset Mgr: 205 Hoover St. 

Ori Sineat Hore St. 
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226 E Mac Arthur St. 
E Mac Arthur 54. 


226 E Mac Arthur St. 
Prana 
E Mae Authur St. 


List of Parks/Public Areas Collected in 
Somerville 





ALBION PLGD 

ALEWIFE BROOK RESERVATION* 
ALLEN ST PLGD & COMM GARDEN 
ARGENZIANO SCHOOL PLGD 
ASSEMBLY SQUARE BLOCK 2A PLAZA** 
AVON COMMUNITY GARDEN** 
BAILEY PARK 

BIKEWAY COMMUNITY GARDEN* 
BLESSING OF THE BAY* 

BROWN SCHOOL PLGD 

CENTRAL HILL PARK 

CHUCKIE HARRIS PARK 

CITY HALL 

COMMUNITY PATH* 

CONCORD SQUARE 

CONWAY FIELD 

CONWAY PARK 

CORBET T-MCKENNA PARK 
CREMIN PLGD 

CUMMINGS SCHOOLYARD 

DAVIS SQUARE PLAZA (STATUE PARK) 
DEPARTMENT OF PUBLIC WORKS 
DICKERMAN PLGD 

DILBOY FIELDS & STADIUM* 
DRAW 7 PARK* 


DURELL POCKET PARK & COMM GAR- 
DEN 


EAST LIBRARY 
EAST SOMERVILLE SCHOOLYARD 


EDGERLY EDUCATION CENTER SCHOOL- 
YARD 


EDWARD LEATHERS PARK 
FIRE STATION 

FLORENCE PLAYGOUND 
FOSS PARK* 

GILMAN SQUARE 


GLEN PARK & CAPUANO/JAMES MCCAR- 
THY FIELD 


GRIMMONS PARK 

HARRIS PLGD 

HEALEY COMMUNITY SCHOOLYARD 
HENERY HANSEN PARK 
HODGKINS-CURTIN PARK 

HOY T-SULLIVAN PLGD 
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KENNEDY SCHOOLYARD 

KENNEY PARK 

LEXINGTON PARK 

LINCOLN PARK 

MARSHALL STREET PLGD 

MAXPAC SQUARE AND DOG PARK** 
MILK ROW CEMETERY 
MORSE-KELLEY PLGD 

MYSTIC HOUSING DEVELOPMENT *** 
NATHAN TUFTS/POWDERHOUSE PARK 
NORTH STREET VETERANS PLGD 
NUNZIATO FIELD 

OSGOOD PARK 

PALMACCI PLGD 

PAUL REVERE PARK 

PERKINS PLGD 

PERRY PARK 

POLICE & FIRE STATION 
POWDERHOUSE ROTARY 
PROSPECT HILL PARK 

QUINCY ST PARK 

SEVEN HILLS PARK 

SOMERVILLE COMM GROWING CENTER 
SOMERVILLE HIGH SCHOOL 
SOMERVILLE JUNCTION PARK 
SOMERVILLE LIBRARY 

SOUTH STREET FARM 

STONE PLACE PARK 


SYLVESTER BAXTER RIVERFRONT 
PARK* 


SYMPHONY PARK 
TRUM FIELD 
TRUM PLGD 


TUFTS PLAYING FIELD & COMM GAR- 


UNION SQUARE PLAZA 
VETERANS MEMORIAL CEMETARY 
VETERANS MEMORIAL RINK 
WALNUT STREET PARK 

WEST BRANCH LIBRARY 


WEST SOMERVILLE NEIGHBORHOOD 
SCHOOLYARD 


WINTER HILL SCHOOLYARD 
WOODSTOCK PLGD 
ZERO NEW WASHINGTON PARK 


*Designates State-owned property 


**Designates Privately-owned public space 


***Designates Privately-owned property 
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Assessment a. Tree Structure Assessment). Lon- 
donderry: Tree Care Industry Association, 
Inc. 


Smiley, E.T., Matheny, N., Lilly, S. 2011. Best 


Management Practices: Tree Risk Assessment. 
International Society of Arboriculture [ISA]. 
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SUGGESTED TREE SPECIES 


Proper landscaping and tree planting are critical components of the atmosphere, livability, and ecolog- 
ical quality of a community’s urban forest. The tree species listed below have been evaluated for factors 
such as size, disease and pest resistance, seed or fruit set, and availability. The following list is offered 
to assist all relevant community personnel in selecting appropriate tree species. These trees have been 
selected because of their aesthetic and functional characteristics and their ability to thrive in the soil 
and climate conditions throughout Zone 6 on the USDA Plant Hardiness Zone Map. 


Hardy Trees and Shrubs (Dirr 2010), Landscape Plants of the Southeast (Halfacre & Shawcroft 1999), 
and Manual of Woody Landscape Plants (5 Edition) (Dirr 1998) were consulted to compile this sug- 
gested species list. Cultivar selections are recommendations only and are based on DRGs experience. 
Tree availability will vary based on availability in the nursery trade. 
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DECIDUOUS TREES 


Large Trees: Greater than 45 Feet in Height at Maturity 


Scientific Name fore) antanlelam yn telant=y Cultivar 
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DECIDUOUS TREES continued 


Large Trees: Greater than 45 Feet in Height at Maturity (Continued) 






Scientific Name foto} ant paleyamn tel aat= Cultivar 


ross naneose epee 
[rates cco | ameteanaeomow 
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DECIDUOUS TREES continued 


Medium Trees: 31 to 45 Feet in Height at Maturity 


Scientific Name Common Name Cultivar 
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DECIDUOUS TREES continued 


Small Trees: 15 to 30 Feet in Height at Maturity 


Scientific Name Common Name Cultivar 
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DECIDUOUS TREES continued 


Small Trees: 15 to 30 Feet in Height at Maturity (continued) 


Scientific Name Common Name Cultivar 


Malus spp. flowering crabapple (Disease resistant only) 
Oxydiendrum arboreum" ‘Mt. Charm’ 
Prunus subhirtella Higan cherry ‘Pendula’ 


Prunus virginiana” ‘Schubert’ 
Staphylea trifolia"* 

Stewartia ovata” 

Styrax japonicus* ‘Emerald Pagoda’ 
Syringa reticulata’ ‘Ivory Silk’ 





* denotes species that are recommended for improving air quality (Bell and Wheeler 2006). 

4 denotes species that are drought tolerant (Clatterbuck 2012). 

Ss denotes species that are tolerant to salt spray, saline soils, or both (Appleton et al. 2015). 

" denotes species that are native to the eastern United States (USDA PLANTS database 2020). 
* denotes species that are not recommended for use as street trees. 
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CONIFEROUS AND EVERGREEN TREES 


Large Trees: Greater than 45 Feet in Height at Maturity 


Scientific Name Common Name Cultivar 


[+ cuoresocyoariseviendi _[uevlendeypress | 
Prins avtvestis ‘Scotch me | 
a 
[rns vrginenee | Vinoiiaine P 
[reedoreuge mensch ——~(ewlaefr ——~—SiP 


Medium Trees: 31 to 45 Feet in Height at Maturity 





Scientific Name Common Name Cultivar 


[univers virginiana __[easterredceder | 
[ris bungeana _——~—~—=dtcebarne | 
Tris tenis —————————idimbersine 
[eis panitors ——~idepanese whitening —< 


Small Trees: 15 to 30 Feet in Height at Maturity 





Scientific Name Common Name Cultivar 


¢ denotes species that are drought tolerant (Clatterbuck 2012). 
Ss denotes species that are tolerant to salt spray, saline soils, or both (Appleton et al. 2015). 
" denotes species that are native to the eastern United States (USDA PLANTS database 2021). 
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ZONE 7 TREES 


With climate shifts due to climate change, there may be opportunities to plant a variety of species that 
were previously unsuited to Somerville’s climate. 


Trees Suitable for Zone 7 


Tod (Tah dni remy Felaal=) Common Name Cultivar MEL c-Mal-Vrelals 


4 denotes species that are drought tolerant (Clatterbuck 2012). 

Ss denotes species that are tolerant to salt spray, saline soils, or both (Appleton et al. 2015). 

" denotes species that are native to the eastern United States (USDA PLANTS database 2020). 
* denotes species that are not recommended for use as street trees. 
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TREE PLANTING 


Tree Planting Overview 


Planting trees is a valuable goal as long as tree 
species are carefully selected and correctly plant- 
ed. When trees are planted, they are planted se- 
lectively and with purpose. Without proactive 
planning and follow-up tree care, a newly plant- 
ed tree may become a future problem instead of 
a benefit to the community. 


When planting trees, it is important to be cogni- 
zant of the following: 


e Consider the specific purpose of the tree 
planting. 


e Assess the site and know its limitations (i.e., 
confined spaces, overhead wires, and/or soil 


type). 


e Select the species or cultivar best suited for 
the site conditions. 


e Examine trees before buying them, and buy 
for quality. 


¢ Properly prepare the tree planting site prior 
to planting. 


e Ensure that the tree is planted at the correct 


depth. 
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e Only apply soil amendments (fertilizer, 
compost) if necessary. 


e After planting, use mulch or ground cover, 
but be sure not to cover the root flare of the 
tree. 


e Water the tree regularly, at least until is it 


established. 


e Long-term tree care includes watering 
during drought periods, adding mulch, and 


selective pruning. 


For additional details see Section 3.1 Tree Plant- 
ing Plan. 


Tree Size and Soil Availability 


The goal of tree planting is to have a vigorous, 
healthy tree that lives to the limits of its natural 
longevity. That can be difficult to achieve in an 
urban growing environment because irrigation 
is limited and the soils are typically poor quali- 
ty. However, proper planning, species selection, 
tree planting techniques, and follow-up tree 
maintenance will improve the chance of tree 
planting success. 


APPENDIX 





City of Somerville 2021 Tree Planting Technical Specifications E 


The ability for a tree to grow to its full potential 
is highly dependent on soil conditions. A tree's 
root system is typically quite shallow, with the 
majority of roots in the top two feet of soil, and 
the roots usually spread outwards up to three 
times the width of the tree canopy. Thus, the ul- 
timate size a tree will grow is highly dependent 
on the volume of soil it has available. The quality 
of that soil is also very important. 














City of Somerville Technical 
Specifications for Tree Planting 


The following technical specifications are in- 
cluded the City of Somerville Tree Planting con- 
tracts. They detail the requirements that con- 
tractors must follow to ensure that tree planting 
is performed correctly. 


Minimum recommended requirements for tree sites is based on tree size/dimensions. 
This illustration is based on the work of Casey Trees (2008). 
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CITY OF SOMERVILLE 
2021 TREE PLANTING AND RELATED SERVICES 
TECHNICAL SPECIFICATIONS 





PART 1— GENERAL 


1.1 SCOPE OF WORK 


A. The scope of work includes all labor, materials, tools, equipment, facilities, transportation and 
services necessary for, and incidental to performing all operations in connection with furnishing, 
delivery, and installation of all the planting work as shown on the drawings and as specified herein. 
The scope of work in includes, but is not limited to, the following: 


1. Submitting samples of materials and analyses for approval. 
2. Securing necessary permits and approvals. 


3. Site preparations, which may include any or all of the following: sawcutting asphalt, concrete, or 
brick and removing material, removing dead or dying trees (maximum caliper size of 9 inches), 
removing cobbles from around the edge of tree wells and disposing of the material, installing 
edging material to stabilize brick sidewalks, removing and disposing of tree grate. 


4. Locating, purchasing, delivering and installing all specified trees. 
Back filling with suitable material within tree planting area. 


6. Furnishing and installing all necessary planting operations, including: staking, guying, watering, 
fertilizing, mulching, weeding, pruning, drip bag installation, etc. 


7. Establishing finished grades. 


8. Cleaning site at end of planting operations, and properly disposing of all excess and surplus 
material. 


9. Providing a two year warranty and maintenance period for all trees. 


10. Maintaining, protecting, composting, mulching, weeding, pruning damaged or broken limbs, and 
replacing dead trees during the warranty period. 


B. Planting will take place throughout the City at various locations along streets and in other City-owned 
City-leased land. Planting on private property within 20 feet of Right-of-Way may be required as 
well. 


C. The City anticipates the planting work will take place during the Spring and Fall planting seasons. 
Occasional plantings may take place outside of this time. 


1. Spring Planting Season: April 1°'— June 15" 
2. Fall Planting Season: September 15‘ — November 30" 


D. The City of Somerville reserves the right to work with its own work force or other Contractor(s) as 
necessary. 


E. Approved plant locations shall be marked by City staff prior to planting. The City does not guarantee 
the locations of existing pipes or underground conduits. The Contractor will have planting locations 
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checked by Dig-Safe for utility conflicts before any excavation or pavement removal is started. In the 
case of conflicts, the Contractor will inform the City Urban Forester immediately to arrange an 
alternative planting location. The Contractor shall use due caution when excavating in the vicinity of 
sprinkler systems, driveways, walks, steps, walls, heating cables, and/or heating pipes, and will be 
required to repair any damages caused at the Contractor’s expense. 


The tree planting will be performed by the requirements of the Contract Documents and will be 
directed by the City Urban Forester. The Urban Forester will instruct the Contractor if changes need 
to be made due to any omission, contractual or otherwise, being noticed during the planting operation. 


All work shall be done in a safe and workman-like manner, in compliance with the rules and 
regulations of the Massachusetts Occupational Safety & Health Administration (OSHA) and all other 
City and State agencies and authorities having jurisdiction of the types of work included in this 
Contract. 


A Massachusetts Certified Arborist (MCA) or International Society of Arboriculture Certified 
Arborist (ISA) will carry out the planting of City of Somerville Public Shade Trees. These persons 
will be at the work site for all planting operations. Names and certification numbers of MCA, ISA, or 
equivalent arborists will be submitted and approved by the City Urban Forester before any planting 
occurs. 


Powers and Duties of the City Urban Forester 


1. For the purposes of the contract, the City of Somerville is acting through its City Urban Forester 
who is a Certified Arborist and who, in combination with the Tree Warden, by delegation and 
local ordinance, has control over and is responsible for the care and removal of all trees on City 
streets, playgrounds, schools, recreation lands and conservation land. The City’s Tree Warden, in 
accordance with the Massachusetts General Laws, Chapter 87 entitled “Shade Trees”, has 
authority over, control and supervision of all trees which now or which may hereafter exist upon 
any public street or highway in this City. The term City Urban Forester shall mean City Urban 
Forester or his/her designee. 


2. Inthe exercise of all or any of the powers herein granted, the City Urban Forester shall have the 
authority to delegate all or any part of his/her powers and duties with respect to the supervision 
and control of this contract to his/her subordinates and assistants in the employ of the City of 
Somerville as s/he may determine. 


1.2 CONTRACT DOCUMENTS 


A. 


Shall consist of written specifications and drawings and general conditions. The intent of these 
documents is to include all labor, materials, and services necessary for the proper execution of the 
work. The documents are to be considered as one. Whatever 1s called for by any part shall be as 
binding as if called for in all parts. 


Lo APPLICABLE STANDARDS 


A. 


The standards and documents listed in the following paragraph form a part of the specification to the 
extent required by the references thereto. In the event that the requirements of the following 
referenced standards and specification conflict with this specification section, the requirements of this 
specification shall prevail. In the event that the requirements of any of the following referenced 
standards and specifications conflict with each other the more stringent requirement shall prevail or as 
determined by the City Urban Forester. 


1. American National Standards Institute (ANSI) Z60.1-2014 American Standard for Nursery Stock. 
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2. American National Standards Institute (ANSI): Standard A300. Standard Practices for Tree, 
Shrub and other Woody Plant Maintenance, most current edition and parts. 


3. Pruning practices shall conform to recommendations in “Structural Pruning: A Guide for the 
Green Industry”; 2013; Urban Tree Foundation, Visalia, California. 


4. American National Standards Institute (ANSI): Standard Z-133.1-2012. Safety Requirements for 
Arboricultural Operations. 


5. Occupational Safety and Health Administration (OSHA) standards, state and local regulations. 





6. Interpretation of plant names and descriptions shall reference the following documents. Where 
the names or plant descriptions disagree between the several documents, the most current 
document shall prevail. 





a. USDA - The Germplasm Resources Information Network (GRIN) http://www.ars- 
erin.gov/npgs/searchgrin. html 


b. Manual of Woody Landscape Plants; Michael Dirr; 2009; Stipes Publishing, Champaign, 
Illinois; 6" Edition. 


7. Glossary of Arboricultural Terms; 2015; International Society of Arboriculture, Champaign IL. 


REGULATIONS 


A. The Contractor shall comply with all laws and ordinances bearing on the operation or conduct of the 
work as specified. If the Contractor observes that a conflict exists between laws and ordinances and 
the work outlined in the contract documents, the Contractor shall promptly notify the City’s Urban 
Forester in writing including a description of any necessary changes and changes to the contract price 
resulting from changes in the work. 





B. Wherever references are made to standards or codes in accordance with which work is to be 
performed or tested, the edition or revision of the standards and codes current on the effective date of 
this contract shall apply, unless otherwise expressly set forth. 


C. Incase of conflict among any referenced standards or codes or between any referenced standards and 
codes and the specifications, the more restrictive standard shall apply or the City Urban Forester shall 
determine which shall govern. 


PROTECTION OF WORK, PROPERTY AND PERSON 


A. The Contractor shall adequately protect the work, adjacent property(ies), and the public, and shall be 
responsible for any damages or injury due to his/her actions. 


CHANGES IN THE WORK 


A. The City Urban Forester may order changes in the work, and the contract sum should be adjusted 
accordingly. All such orders and adjustments plus claims by the Contractor for extra compensation 
must be made and approved in writing before executing the work involved. 





B. All changes in the work, notifications, and Contractor’s request for information (RFI) shall conform 
to the contract general condition requirements. 


CORRECTION OF WORK 
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A. The Contractor, at their own cost, shall re-execute any work that fails to conform to the requirements 
of the contract and shall remedy defects due to faulty materials or workmanship upon written notice 
from the City Urban Forester, at the soonest as possible time that can be coordinated with other work 
and seasonal weather demands. 


1.8 DEFINITIONS 


A. Whenever used in any of the Contract Documents, the terms shall be defined as in the “Glossary of 
Arboricultural Terms’’, or as herein defined. 


I. 
Z. 


10. 
11. 


2, 


>, 
14. 


Bare Root — a tree or shrub with minimal or no soil surrounding the roots of the plant. 


Balled and Burlapped (B&B): A tree or shrub dug from the ground with intact soil surrounding its 
roots. Soil and roots (collectively known as a root ball) are covered by a natural or synthetic 
burlap material. Burlap-covered root ball may be contained in a wire mesh cage. 


Caliper: The measure of a plant’s trunk diameter. Caliper measurement of the trunk shall be taken 
six inches above the ground up to and including four-inch caliper size. If the caliper at six inches 
above the ground exceeds four inches, the caliper should be measured at 12 inches above the 
ground. Caliper will be measured to the nearest 2 inch. 


Certified Arborist: An individual who has passed and currently maintains an arborist certification 
with the International Society of Arboriculture, the Massachusetts Arborist Association, or 
equivalent. Arborist certification shall require continuing education units (CEU’s) in order to 
maintain certification. 


Contract Supervisor: The individual or designated representative responsible for insuring the 
requirements of this contract are adhered to. 


Defective Plant: Any plant that fails to meet the plant quality requirement of this specification. 


End of Warranty Final Acceptance: The date when the City accepts that the plants and work in 
this specification meet all the requirements of the warranty. 


Field Grown Trees: Trees growing in field soil for at least 12 months prior to harvest. 


Healthy: Plants that are growing in a condition that expresses leaf size, crown density, and color 
typical of the species and cultivar’s horticultural description; and with typical annual growth rates 
for the species adjusted for the planting site soil, drainage and weather conditions. 


Kinked Root: A root within the root package that bends more than 90 degrees. 


Maintenance: Actions that preserve the health of plants after installation and as defined in this 
specification. 


Maintenance Period: The time period, as defined 1n this specification, which the Contractor is to 
provide maintenance. 


Normal: the prevailing protocol of industry standard(s). 


Reasonable and Reasonably: When used in this specification relative to plant quality, it is 
intended to mean that the conditions cited will not affect the establishment or long term stability, 
health or growth of the plant. This specification recognizes that it 1s not possible to produce plants 
free of all defects, but that some accepted industry protocols and standards result in plants 
unacceptable to this project. 


a. When reasonable or reasonably is used in relation to other issues such as weeds, 
diseases, or insects, 1t shall mean at levels low enough that no treatment would be 
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required when applying recognized Integrated Plant Management practices. 


b. This specification recognizes that some decisions cannot be totally based on measured 
findings and that professional judgment is required. In cases of differing opinion, the City 
Urban Forester shall determine when conditions are judged as reasonable. 


Root Ball: The mass of roots including any soil or substrate that is shipped with the tree within 
the root ball package. 


Root Ball Package: The material that surrounds the root ball during shipping. The root package 
may include the material in which the plant was grown, or new packaging placed around the root 
ball for shipping. 


Root Collar (a.k.a. root crown, root flare, trunk flare, flare): The region at the base of the trunk 
where the majority of the structural roots join the plant stem, usually at or near ground level. 


Shrub: Woody plants with mature height approximately less than 15 feet. 
Stem: The trunk of the tree. 


Stem Girdling Root: Any root more than 4 inch diameter currently touching the trunk, or with the 
potential to touch the trunk, above the root collar approximately tangent to the trunk 
circumference or circling the trunk. Roots shall be considered as stem girdling that have, or are 
likely to have in the future, root to trunk bark contact. 


Structural Root: One of the largest roots emerging from the root collar. 


Tree: Single and multi-stemmed plants with mature height greater than ~15 feet. 


1.9 SAMPLES AND SUBMITTALS 


A. Complete lists of the available shade and ornamental tree species shall be submitted as part of the 
Contractor’s bid. The species lists shall include common name and scientific name, including the 
cultivar or variety, when applicable, caliper size range, and number of trees available. The list of 
species that the City of Somerville currently plants is located near the end of the Technical 
Specification (see Recommended Species). It is expected that the Contractor will be able to acquire 
most of the species in the Recommended Species list. 


B. Upon award of the contract and at least thirty (30) days prior to intended use, the Contractor shall 
provide the following samples and submittals to the City Urban Forester for approval. Label samples 
to indicate product, characteristics, and locations in the work. Samples will be reviewed for 
appearance only. Compliance with all other requirements 1s the exclusive responsibility of the 
Contractor. Delivered materials shall closely match the approved samples. DO NOT order materials 
until City Urban Forester’s approval of submittal has been obtained. Should the source of supply be 
changed within the course of the contract, the Contractor shall submit new samples or submittals for 
approval per the original submission. 


l. 


Plant sources: Submit sources of all plants to the City Urban for approval. Include plant growers’ 
certificates for all plants indicating that each meets the requirements of the specification, 
including the requirements of tree quality, to the City Urban Forester for approval. Provide 
submittal 30 days before the installation of plants. 


Certify, invoice, and order plants for each shipment grown, free of disease and insect pests. 
Submit certificates to City Urban Forester. 


Planting soil: At least 30 days prior to ordering materials, the Contractor shall submit to the City 
Urban Forester representative samples, certifications, manufacturer's literature and certified test 
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results for proposed planting soil. 


a. Test results should include standard nutrient analysis, soil pH, soil textural analysis, 
organic matter content, and soluble salt content. These tests shall be performed by an 
accredited and independent laboratory and testing company. 


4. Fertilizer: Submit one (1) sample packet of fertilizer, and manufacturer product data and literature 
product showing fertilizer composition and analysis; also submit invoices of total purchased 
material for this contract. 


5. Mycorrhizal Fungal Transplant Inoculant with hydrogel for bare root trees: Submit one (1) 
sample packet showing composition and analysis of inoculant; also submit invoices of total 
purchased material for this contract. 


6. Compost: Submit a copy of the lab analysis, performed by a STA Program certified lab, verifying 
that the compost meets the product parameters listed in Section 2.5 COMPOST (B). The lab 
analysis should not be more than 90 days old. 


7. Planting Mulch: Submit a one- (1) cubic foot sample. 

8. Drip irrigation bag product: Submit manufacturer product data and literature, and a sample. 
9. Stakes and ties: Submit manufacturer product data and literature, and a sample. 

10. Edging: Submit manufacturer product data and literature, and a sample. 


C. Names of Massachusetts Certified Arborist (MCA), or International Society of Arboriculture (ISA) 
certified arborist(s) that will be on site during all planting activities will be submitted and approved 
by the City Urban Forester before any planting occurs. 


D. Installation plan submitted a minimum of 14 days prior to the scheduled installation. Plan should 
describe the methods, activities, materials and schedule to achieve installation of plants. The review 
will be only for the information of the City for an overall understanding of the project sequence and 
site utilization. The contractor shall remain responsible for the adequacy and safety of the means, 
methods, and sequencing of construction. The plan shall include but not be limited to the following 
items: 


1. Detailed sequence of work 

2. General description of construction methods 

3. Number and location of crews and equipment and manpower to be deployed 
4. Traffic, bicycle and pedestrian management 

5. Proposed location of stockpiles 

6. Maintenance and continued operation of existing infrastructure. 


E. Warranty period site visit records: After each site visit during the warranty period by the Contractor, 
as required by this specification, submit a written record of the visit to the City Urban Forester for 
approval. Site visit record shall include details about which planting sites were visited, what 
maintenance was performed at each site, as well as any problems, potential problems, and any 
recommended corrective action. 


1.10 OBSERVATION OF THE WORK 


A. The City Urban Forester may observe the work at any time. S/he may remove samples of materials 
for conformity to specifications. Rejected materials shall be immediately removed from the site and 
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replaced at the Contractor's expense. The cost of testing materials not meeting specifications shall be 
paid by the Contractor. 


B. The City Urban Forester shall be informed of the progress of the work so the work may be observed 
at the following key times in the planting and maintenance processes. The City Urban Forester shall 
be afforded sufficient time to schedule visit to the site. Failure of the City Urban Forester to make 
field observations shall not relieve the Contractor from meeting all the requirements of this 





specification. 

1. Plant quality: Review of plant quality at the time of delivery and prior to installation. Review tree 
quality prior to unloading where possible, but in all cases prior to planting. 

2. Planting activities: Monitor all planting activities, including, but not limited to, tree well 
excavation, tree placement, backfilling, watering, and mulching. 

3. Completion of the planting: Review the completed planting. 


1.11  PRE-PLANTING CONFERENCE 


A. Schedule a pre-construction meeting with the City Urban Forester at least five (5) business days 
before beginning work to review any questions the Contractor may have regarding the work, 
administrative procedures during construction, and project work schedule. 


1.12 QUALITY ASSURANCE 


A. General Personnel Requirements: 


I. 





Horticulturally skilled workers, trained and experienced in accepted nursery and arboriculture 
practices shall perform the planting. The work shall be done in a workmanlike manner under the 
supervision of a qualified planting supervisor demonstrating a background in landscape 
operations. It is required that the planting supervisor be a Massachusetts Certified Arborist, ISA 
Certified Arborist, or equivalent pending the City Urban Forester’s approval and as defined in 
Section 1.8 DEFINITIONS (A)(4). 


Each worker shall be trained in worker safety, and in compliance with current OSHA and ANSI 
standards. 


In the event that the Contractor and/or his/her employees are found to be in violation of 
applicable safety requirements, the Contractor will be so notified by the City Urban Forester, and 
said person(s) may order that work be stopped until any and all such violations are corrected. 


The City expects that all employees of the Contractor will interact with the public in a polite and 
professional manner. If the Contractor or his/her employees are not able to answer a question or 
satisfy a resident request, then the Contractor shall promptly refer the resident to the City Urban 
Forester as well as contact the City Urban Forester right away to report the nature of the 
resident’s inquiry. 


B. Equipment Requirements 


I. 


The equipment used for tree planting and watering shall be of sufficient type, capacity and 
quantity to safely and efficiently perform the tree planting work as specified. 


2. The Contractor shall not allow any operator to leave any vehicles/equipment unattended with the 


motor running. 


C. Requirements Regarding Private Property 
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The normal access to a job site shall be along public roadways. Contractor shall not place 
equipment and/or personnel on private property. 


The Contractor shall be required to deal directly with private citizens with respect to repairing 
and/or replacing damaged bushes, shrubs, and other damage to private property that may be 
caused by the Contractor in connection with work performed pursuant to this contract. A report in 
writing concerning such damage and action taken to correct the damages shall be given to the 
City Urban Forester. 


The Contractor shall respond to the City Urban Forester within 24 hours in regards to all 
complaints of damage to private property alleged to have been caused by work performed by the 
Contractor. In case of such damage, the Contractor shall be required to make arrangements with 
the homeowner or business to remedy the damage. The Contractor shall make or effectuate any 
such repairs with in thirty (30) days of the date of the damage, or within such additional times as 
agreed in writing between the Contractor and homeowner or business owner. 


D. Work scheduling and hours 


I. 


The City intends on having scheduled tree planting work twice a year, during the Spring planting 
season and the Fall planting season. However, there may be other times during the year that the 
City will request that trees be planted. The City will make a list of planting location(s) in advance 
of the work for the Contractor. 


Prior to the commencement of work the Contractor shall meet with the City Urban Forester and 
provide a written schedule for the completion of work. The City Urban Forester requires that this 
schedule be closely adhered to. Any changes to the schedule must be submitted to the City Urban 
Forester in writing for approval. 


The Contractor shall begin work upon receipt of written and/or verbal orders to begin such work, 
and the work once begun shall be continuously carried forward with a force of persons adequate 
in the opinion of the City Urban Forester to complete the work in a continuous, uninterrupted, 
reasonable and expeditious manner, except in the case of inclement and unseasonable weather 
conditions. In the event the City Urban Forester determines that the Contractor has not begun 
work on orders to do so, or that the work once begun has been abandoned without authority, then 
the City Urban Forester shall give the Contractor seventy-two (72) hours’ notice (Sunday 
excepted) to begin work, or resume work in case of abandonment. Failure of the Contractor to act 
within this specified time shall be deemed a breach of this contract and the Contractor shall be 
held liable for any damage or expense arising from such breach of contract. 


The work crew(s) will report daily to the City Urban Forester when they start and when they 
finish work for the day. Completed work locations are to be faxed or emailed on a daily basis to 
the City Urban Forester. 


E. General Standards 


I 


The Contractor’s work shall be done in a workmanlike manner and performance thereof and all 
materials and facilities furnished by him/her shall be to the satisfaction of the City Urban 
Forester. 


Approved plant locations shall be marked by the City. Contractor to have planting locations 
checked by Dig-Safe for utility conflicts before any excavation or pavement removal is started. 


Any unexpected Dig-Safe conflicts or obstructions at the site that interfere with the tree planting 
operation will be communicated to the City Urban Forester to determine a solution before 
planting occurs. The Contractor will not be compensated for any planting adjustments not 
approved by the City Urban Forester. 
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4. All work areas shall be kept in such a manner so as to cause as little inconvenience as possible to 
the general public and adjacent property owners. When it is necessary to close pedestrian walks, 
vehicular traffic lanes or private access roads and drives, the Contractor shall provide personnel, 
barricades, warning signs, cones, flags or other means required by governing rules and 
ordinances, along with notifying the affected property owner or resident. Driveways are not to be 
blocked with debris at any time. 


5. Contractor shall make no excavation in any public way or utility easement unless at least seventy- 
two (72) hours, exclusive of Saturdays, Sundays and legal holidays, before the proposed 
excavation 1s to be made, s/he has given notice in writing by registered mail 1f deemed necessary 
by the Contract Supervisor, of the proposed excavation to such public utility companies as supply 
gas, electricity and telephone service in the City, to such private companies as supply cable 
television service in the City and also to the City of Somerville Water Department. Such notice 
shall set forth the name of the street and a reasonably accurate description of the location in 
which the excavation is to be made. The Contractor shall comply with DIG SAFE LAW (G.LC. 
82, Sec 40). 


6. PERMITTING: It shall be the responsibility of the Contractor to apply for and receive the 
appropriate permits from Department of Public Works and the Department of Parking and Traffic 
before the start of work. 


a. The Contractor shall obtain a permit from the Department of Infrastructure and Asset 
Management (Engineering Division) prior to any sidewalk or roadway obstruction. A 
copy of this permit must be available at the work site at all times. The Contractor is 
required to obtain street excavation and street obstruction permits to complete the work 
under this contract. Fees for permits to excavate or obstruct the public way shall be 
waived; all permits must be obtained prior to beginning work on the City streets and 
sidewalks. Permits will be required for each of the project components. 

1. Traffic plans and work zones shall be in accordance with the Manual of Uniform 
Traffic Control Devices (MUTCD) of the U.S. Department of Transportation. 

b. To restrict parking at the tree planting locations, the Contractor shall obtain “NO 
PARKING?” signs from Somerville Traffic and Parking located at 133 Holland Street, and 
post them a minimum of forty-eight (48) hours before any sidewalk cutting or tree 
installation work may begin. All signs must be clearly posted with the dates that work 
will be done and the reason for the temporary parking restriction (7.e., “tree planting’). 
Parking may not be restricted for more than three business days, and not outside of the 
hours of 8:00 a.m.— 7:00 p.m. The signs shall be placed in each location designated for 
tree service on any and all roadways prior to servicing the area. Signs shall be taped to 
trees, utility poles or city owned street signage. Both tape and sign shall be removed and 
disposed of by the Contractor immediately after the planting has been completed. Nails, 
tacks, wires or staples MAY NOT be used to attach signs to trees. 

1. Road closures, 1f necessary, must be approved by the City of Somerville Traffic 
and Parking Department (telephone 617-666-3311 ext. 7900) not less than 48 
hours prior to the Commencement of work. 


7. Scheduling Police Details shall be the responsibility of the Contractor. A Police Detail 1s to be 
present during all construction activity. Police details are to be paid by the Contractor, who will 
then be reimbursed by the City upon request and with proper documentation of the paid police 
detail expenses. The Contractor will not be paid any administrative or interest costs associated 
with police details. An allowance for police details is included 1n the bid price. Contractor shall 
pay police traffic detail bills within 14 days of receipt to avoid a 10% late payment surcharge. 
The City will not pay any late charges. 
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Contractor is required to maintain all work areas in a safe fashion, especially during times when a 
police detail is not required. The Contractor will set up all necessary caution signs, high visibility 
flags, traffic cones, etc., at all times while working in the City. 


The Contractor shall provide, erect and maintain all barricade warning signs, guards or other 
protection, as necessary and required for the safe execution of this Contract, and shall remove 
same upon completion of the work. No open tree pits shall be left unattended without safety and 
warning devices installed. 


Contractor will not leave any excavated areas left open after securing his/her work site at the end 
of each day. The Contractor is responsible for barricading and cautioning off such open excavated 
areas before leaving the work site. The City Urban Forester may require the Contractor to cover 
over or backfill such excavated areas in reference to the safety of the general public. 


Contractor shall carefully protect against damage to all existing trees and plants. The Contractor 
shall be liable for any and all damage to such trees, plants, real property and vehicles, and shall 
replace, repair, restore or provide for returning the same to their original condition, to the 
satisfaction of the City Urban Forester. 


Contractor shall clean up the entire project site before the work will be accepted. All wood, brush, 
debris, rubbish, asphalt, stones from any excavation material, etc., shall be disposed of by the 
Contractor, unless specifically ordered by the City Urban Forester to do otherwise. All areas 
disturbed by the Contractor shall be left in a condition comparable to that originally found and 
satisfactory to the City Urban Forester. 


Contractor shall exercise the greatest care to ensure that no material being hauled by the 
Contractor or Sub-Contractor either to or from the site 1s spilled onto any way, public or private, 
within the City limits. In the event that such spillage does occur, it shall be the Contractor's 
responsibility to remove the spilled material and clean the area promptly but in no event any later 
than the end of the workday. If in the judgment of the City Urban Forester, the Contractor has not 
satisfactorily cleaned the area of any spill, the City Urban Forester may then order the area to be 
cleaned by the City at the Contractor's expense. 


Contractor shall furnish all the labor, materials, tools and equipment necessary to do all the work 
required for the completion of each item as specified. 


F. Special Provisions 


I 


All work areas near and around the tree planting areas resurfaced by the Contractor shall be 
guaranteed against settlement, upheaval or failure of any kind for a period of two (2) years after 
the City accepts the work, and Contractor shall replace such resurfacing at their own expense. 
The City Urban Forester and/or the City's Engineering Department, shall be the sole judge as to 
what constituents a failure and which portion of the resurfacing 1s to be replaced, and his/her 
decision will be final. 


Before starting the work and from time to time during the project's progress, as the City Urban 
Forester or the City's Engineering Department may request, the Contractor shall submit to 
him/her or them a written description of the methods s/he plans to use in doing the work and the 
various steps s/he intends to take. 


Contractor shall cooperate with any other Contractors, utility companies and/or City of 
Somerville staff that may be working at or near this project's work site covered by this contract. 
The City Urban Forester and/or the City's Engineering Department, will decide as to the 
respective rights of the parties involved and their decisions shall be final. 


G. Semi-Final Acceptance - Acceptance of the work prior to the start of the warranty period: 


Appendix E: Tree Planting 295 


APPENDIX 


Ee. 





a 
a 


City of Somerville 2021 Tree Planting Technical Specifications 


Once the Contractor completes the installation of all trees according to the specifications herein, 
and has completed the 30-day post-installation watering (2x per week), the City Urban Forester 
will observe all work for Semi-Final Acceptance upon written request of the Contractor. The 
request shall be received at least ten (10) calendar days before the anticipated date of the 
observation. 


Semi-Final Acceptance by the City Urban Forester shall be for general conformance to specified 
size, character and quality and does not relieve the Contractor of responsibility for full 
conformance to the contract documents, including correct species. 


Any plants that are deemed defective as defined under the provisions below shall not be accepted. 


The City Urban Forester will provide the Contractor with written acknowledgment of the date of 
Semi-Final Acceptance and the beginning of the warranty and plant maintenance period. 


H. Contractor’s Quality Assurance Responsibilities: The Contractor is solely responsible for quality 
control of the work. 


1.13 PLANT WARRANTY 
A. Planting Period: 


I. 


All plants shall be warrantied to meet all the requirements for plant quality in this specification. 
Defective plants shall be defined as plants not meeting these requirements. The Contractor agrees 
to replace defective work and defective plants. The City Urban Forester shall make the final 
determination if plants meet these specifications or that plants are defective. 


Plants determined to be defective shall be removed immediately upon notification by the City 
Urban Forester and replaced without cost to the City, as soon as weather conditions permit and 
within the specified planting period. 


B. Two-Year Plant Warranty: 


l. 
Zi 


Plant warranty shall begin on the date of Semi-Final Acceptance and continue for two (2) years. 


When the work is accepted in parts, the warranty periods shall extend from each of the partial 
Semi-Final Acceptances to the terminal date of the last warranty period. Thus, all warranty 
periods for each class of plant warranty shall terminate at one time. 


Any work required by this specification or the City Urban Forester during the progress of the 
work for the purpose of correcting plant defects, including the removal of roots or branches, or 
planting plants that have been bare rooted during installation to observe for or correct root 
defects, shall not be considered as grounds to void any conditions of the warranty. In the event 
that the Contractor decides that such remediation work may compromise the future health of the 
plant, the plant or plants in question shall be rejected and replaced with plants that do not contain 
defects that require remediation or correction. 


Replacements shall conform to the species and size of the original specimen. Replacements shall 
be subject to all requirements stated in this specification. 


Replacements shall be maintained and guaranteed for two years from the time of replacement, per 
the terms of the warranty period. 


During and by the end of the warranty period, remove all tree stakes, ties, and guying materials 
unless agreed to in writing by the City Urban Forester that they should remain in place. All trees 
requiring additional anchorage in windy locations may need to remain staked, if required by the 
City Urban Forester. 
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C. End of Warranty Final Acceptance - Acceptance of plants at the end of the warranty period. 


1. At the end of the warranty period, the City Urban Forester shall observe all warrantied work, 
upon written request of the Contractor. The request shall be received at least fourteen calendar 
days before the anticipated date for final observation. 


2. End of Warranty Final Acceptance will be given only when all the requirements of the work 
under this specification have been met. 


1.14 SELECTION AND OBSERVATION OF PLANTS 


A. The City Urban Forester may review all plants to verify size, health, quality, character, etc. Review or 
approval of any plant during the process of selection, delivery, installation and establishment period 
shall not prevent that plant from later rejection in the event that the plant quality changes or 
previously existing defects become apparent that were not observed. 


1. All plants that are rejected shall be immediately removed from the site and acceptable 
replacement plants provided at no cost to the City. 


B. The City Urban Forester will select and tag all specified tree planting material at the nursery 
location(s). Only trees that are selected and tagged by the City Urban Forester will be planted in the 
City. The selecting of plants by the City Urban Forester at the nursery does not preclude the right to 
reject material while on site that does not conform to this specification. 


1. The City Urban Forester may make invasive observation of the plant’s root system in the area of 
the root collar and the top of the root ball in general in order to determine that the plant meets the 
quality requirements for depth of the root collar and presence of roots above the root collar. Such 
observations will not harm the plant. 


2. The City Urban Forester reserves the right to reject plants that do not meet specifications as set 
forth in this specification. If a particular defect or substandard element can be corrected at the 
nursery, as determined by the City Urban Forester, the agreed upon remedy may be applied by the 
nursery or the Contractor provided that the correction allows the plant to meet the requirements 
set forth in this specification. Any work to correct plant defects shall be at the Contractor’s 
expense. 


3. Corrections are to be undertaken at the nursery prior to shipping. The Contractor shall bear all cost 
related to plant corrections. 


1.15 SITE CONDITIONS 


A. Itis the responsibility of the Contractor to be aware of all surface and sub-surface conditions, and to 
notify the City Urban Forester, in writing, of any circumstances that would negatively impact the 
health of plantings. Do not proceed with work until unsatisfactory conditions have been corrected. 


1. Should subsurface drainage or soil conditions be encountered which would be detrimental to 
growth or survival of plant material, the Contractor shall notify the City Urban Forester in 
writing, stating the conditions, and submit a proposal covering cost of corrections. If the 
Contractor fails to notify the City Urban Forester of such conditions, s/he shall remain 
responsible for plant material under the warranty clause of the specifications. 


B. Actual planting shall be performed during those periods when weather and soil conditions are suitable 
in accordance with locally accepted horticultural practices. 


1. Do not install plants into saturated or frozen soils. Do not install plants during inclement weather, 
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such as rain or snow or during extremely hot, cold or windy conditions. 


1.16 PLANTING AROUND UTILITIES 


A. Contractor must have planting locations checked by Dig-Safe to determine the location of 
underground utilities before any excavation or pavement removal 1s started. Perform work in a 
manner that will avoid possible damage. Inform the City Urban Forester of any conflicts prior to tree 
installation. The City Urban Forester will determine alternate planting locations, as needed. 


1.17 ALTERNATES 


A. Alternates may be included in the bid document. Alternates, if adopted by the City, shall either 
increase or decrease the Contractor’s base bid contract price and lump sum bid. The City reserves the 
right to determine the lowest eligible bidder on the basis of the base bid or the adoption of the 
Alternates, selected in order, and in combination with the base bid. (For example: Base Bid, Base Bid 
+ Alternate 1). 

1. Alternates consist of watering up to 300 young trees throughout city that have been planted by 
means outside of the current contract. Each tree will be supplied with a 20 gallon irrigation bag 
by the City. Upon request of the City Urban Forester, the Contractor shall fill the irrigation bag 
for each tree with 20 gallons of water. Each tree will be required to be watered a maximum of 
once per week throughout the growing season (May 15" — November 15"), as requested by the 
City Urban Forester and depending on weather conditions. The location of each tree to be watered 
for a given growing season and the number of watering incidents for each tree in that growing 
season will be provided by the City’s Urban Forester. 

2. Contractor shall provide the City Urban Forester with a schedule of watering for the alternate 
trees. The watering schedule shall include details on the order in which the trees will be watered, 
the frequency of watering (based on the information provided by the City Urban Forester), and 
the volume of water that will be provided to each tree during each visit. 

3. If any irrigation bag is missing, ripped, or otherwise not functioning according to the 
manufacturer’s specifications, the Contractor will immediately notify the City Urban Forester. 
The bag will be replaced by the City and watering will continue for the remainder of the growing 
season. 

4. The specifications for watering described in Sections 3.17 WATERING (INSTALLATION 
THROUGH FINAL ACCEPTANCE) (F) (G) (J) and 3.18 WATERING (2-YEAR WARRANTY 
PERIOD) (D) apply to the watering of these alternate trees. 


PART 2— PRODUCTS 


ea | TREES: GENERAL 


A. Standards and measurements: Provide plants of quantity, size, genus, species, and variety or cultivars 
as shown and scheduled in contract documents. City Urban Forester will provide a list of chosen 
species at least 30 day prior to installation. 


1. The Contractor shall supply the plants necessary to complete the work as intended. 


2. All plants shall be nursery grown balled and burlapped trees or bare root trees (when specified by 
the City Urban Forester), grown under climatic conditions similar to those in Somerville, 
Massachusetts. 
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The root ball dimensions to trunk caliper ratio shall conform to American National Standards 
Institute (ANSI) Z60.1-2014 American Standard for Nursery Stock, unless modified by 
provisions in this specification. When there is a conflict between this specification and ANSI 
Z60.1, this specification section shall be considered correct. 


When a range of sizes is given, no plant shall be less than the minimum size, and the average size 
of all plants furnished will be equal to the average of the two dimensions. The measurements 
specified are the minimum and maximum size acceptable and are the measurements after pruning, 
where pruning 1s required. 


Plants larger than specified may be used if acceptable to the City Urban Forester. Use of such 
plants shall not increase the contract price. If larger plants are accepted the root ball size shall be 
in accordance with ANSI Z-60.1. Larger plants may not be acceptable if the resulting root ball 
cannot be fit into the required planting space. 


Substitutions: Substitutions will NOT be permitted without the consent of the City Urban 
Forester. If proof is submitted that a plant(s) 1s not obtainable or does not meet requirements of 
the Specification, use of nearest equivalent size or variety will be considered. Plants larger than 
specified may be used at no increase in cost. Proposed substitutions must receive the written 
approval of the City Urban Forester. When sources for plants are located by the City Urban 
Forester, there will be no substitutions and those sources will be used at no increase in cost. The 
City does not guarantee it will accept substitutions. The City will require that the Contractor try 
every means possible to obtain the specified trees. 


Plant Identification: The nomenclature used in the plant list conforms to the USDA Germplast 


Resource Information Network (http://www.ars-grin.gov/npgs/searchgrin.html) or as in the book 
“The Manual of Woody Landscape Plants” by Michael Dirr. All trees shall be true to name as 
ordered, and shall be labeled individually by genus, species, variety and cultivar. 


I. 


Plant labels shall be provided by the Contractor for each tree and shall be durable, legible 
labels stating the correct tree name and size, in weather resistant ink or embossed process 
lettering, and can be removed at the end of the Contract. 


C. Plant Quality: 


ie 


General: Provide healthy stock, grown in a nursery and reasonably free of die-back, disease, 
insects, eggs, bores, larvae, and all forms of infestations. Tree plantings shall be typical of their 
species and variety. At the time of installation in the City, all plants shall have a normal balance 
between height and spread, and root system, stem, and branch form that will not restrict normal 
growth, stability and health for the expected life of the plant. The City prefers trees that have not 
been treated with neonicotinoid insecticides; whenever possible, Contractor shall source trees 
from nurseries that do not use neonicotinoids. 


Plant quality above the soil line: Plants shall be healthy with the color, shape, size and 
distribution of trunk, stems, branches, buds and leaves typical of the plant type specified. Plant 
quality above the soil line shall comply with the project Crown Acceptance details and the 
following: 


a. Crown: the form and density of the crown shall be typical for a young specimen of the 
species or cultivar, pruned to a central and dominant leader. 


1. Trees shall have a persistent main leader. If the leader was headed, a new leader 
(with a live terminal bud) at least one-half the diameter of the pruning cut shall 
be present. 

ll. | Crown specifications do not apply to plants that have been specifically trained in 


the nursery as topiary, espalier, multi-stem, clump, or unique selections such as 
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contorted or weeping cultivars. 


b. Leaves: the size, color, and appearance of leaves shall be typical for the time of year and 
stage of growth of the species or cultivar. Trees shall not show signs of prolonged 
moisture stress or over watering as indicated by wilted, shriveled, or dead leaves. 


c. Branches: shoot growth (length and diameter) throughout the crown should be 
appropriate for the age and size of the species or cultivar. Trees shall not have dead, 
diseased, broken, distorted, or otherwise injured branches. 


1. Main branches shall be symmetrically distributed along the central leader not 
clustered together. They shall form a balanced crown appropriate for the 
cultivar/species. 

it. Branch diameter shall be no larger than two-thirds (one-half is preferred) the 


diameter of the central leader measured 1 inch above the branch union. 


i. | The attachment of the largest branches (scaffold branches) shall be free of 
included bark. 


d. Trunk: the tree trunk shall be relatively straight, vertical, and free of wounds that 
penetrate to the wood (properly made pruning cuts, closed or not, are acceptable and are 
not considered wounds), sunburned areas, conks (fungal fruiting bodies), wood cracks, 
sap leakage, signs of boring insects, galls, cankers, girdling ties, lesions (mechanical 
injury), or disfiguring knots. 


1. Trunk caliper and taper shall be sufficient so that the lower five feet of the trunk 
remains vertical without a stake. Auxiliary stakes may be used to maintain a 
straight leader in the upper half of the tree. 


ii. All graft unions, where applicable, shall be completely closed without visible 
sign of graft rejection. All grafts shall be visible above the soil line. 


e. Temporary branches, unless otherwise specified, can be present along the lower trunk 
below the lowest main (scaffold) branch, particularly for trees less than | inch in caliper. 
These branches should be no greater than 3/8-inch diameter. 


3. Plant quality at or below the soil line: Plant roots shall be normal to the plant type specified. 
Root observations shall take place without impacting tree health. Root quality at or below the soil 
line shall comply with the project Root Acceptance details and the following: 


a. The roots shall be reasonably free of scrapes, broken or split wood. 


b. The root system shall be reasonably free of injury from biotic (e.g., insects and 
pathogens) and abiotic (e.g., herbicide toxicity and salt injury) agents. Wounds resulting 
from root pruning used to produce a high quality root system are not considered injuries. 


c. A minimum of three structural roots reasonably distributed around the trunk (not 
clustered on one side) shall be found in each plant. Root distribution shall be uniform 
throughout the root ball, and growth shall be appropriate for the species. 


i. Plants with structural roots on only one side of the trunk (‘J roots’) shall be 
rejected. 


d. The root collar shall be within the upper 2 inches of the substrate/soil. Two structural 
roots shall reach the side of the root ball near the top surface of the root ball. The grower 
may request a modification to this requirement for species with roots that rapidly 
descend, provided that the grower removes all stem girdling roots above the structural 
roots across the top of the root ball. 


300 Appendix E: Tree Planting 


2 


APPENDIX 


City of Somerville 2021 Tree Planting Technical Specifications E 1 





e. The root system shall be free of stem girdling roots over the root collar or kinked roots 
from nursery production practices. 


1. 


Plant Grower Certification: The final plant grower shall be responsible to have 
determined that the plants have been root pruned at each step in the plant 
production process to remove stem girdling roots and kinked roots, or that the 
previous production system used practices that produce a root system throughout 
the root ball that meets these specifications. Regardless of the work of previous 
growers, the plant’s root system shall be modified at the final production stage, if 
needed, to produce the required plant root quality. The final grower shall certify 
in writing that all plants are reasonably free of stem girdling and kinked roots as 
defined in this specification, and that the tree has been grown and harvested to 
produce a plant that meets these specifications. 


At time of plant selection observations and delivery, the root ball shall be moist 


throughout. Roots shall not show signs of excess soil moisture conditions as indicated by 
stunted, discolored, distorted, or dead roots. 


All plant root balls shall conform to the size requirements specified for the proposed tree 


species and size at planting identified in the Plant List, and to the code of standards set 
forth in the current edition of American Standard for Nursery Stock. 


. 


il. 


All tree root systems shall be retained as solid units. The diameter and depth of 
the balls of soil must be sufficient to encompass the fibrous and feeding root 
system necessary for the healthy development of each tree planting. 


The tree plantings and root balls shall remain intact as a unit during all 
operations. No tree planting shall be accepted when the ball of each surrounding 
its roots has been badly cracked or broken, either before or during the process of 
planting. 





D. Submittals: for each plant type, submit the required plant quality certifications from the grower where 
plants are to be purchased to the City Urban Forester for approval. The certification must state that 
each plant meets all the above plant quality requirements. 


I. 


The grower’s certification of plant quality does not prohibit the City Urban Forester from 
observing any plant or rejecting the plant if it is found to not meet the specification requirements. 


E. Inspections: Plants shall be inspected, selected, and tagged at the place of growth by the City Urban 
Forester with the Contractor. Inspection and approval at the source(s) shall not waive the right of 
rejection for failure to meet other requirements during progress of work. 


PLANT ROOT BALL PACKAGE OPTIONS 


The following root ball packages are permitted. Any type of root ball packages that is not specifically 
defined in this specification shall not be permitted. 


A. Balled and Burlapped Plants 


l. 


All Balled and Burlapped (B&B) plants shall be field grown, and the root ball packaged in burlap 
and twine and/or burlap and wire basket package. 


The root ball dimensions to trunk caliper ratio shall conform to American National Standards 
Institute (ANSI) Z60.1-2014 American Standard for Nursery Stock. All tree plantings shall retain 
root systems as solid units. The diameter and depth of the balls of soil must be sufficient to 
encompass the fibrous and feeding root system necessary for the healthy development of each 
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tree planting. 


3. The tree plantings and root balls shall remain intact as a unit during all operations. Tree plantings 
shall NOT be accepted when the ball of earth surrounding its roots has been badly cracked or 
broken, either before or during the process of planting. 


4. Plants shall be harvested with the following modifications to standard nursery practices. 


a. Prior to digging any tree that fails to meet the requirement for maximum soil and roots 
above the root collar, carefully removed the soil from the top of the root ball of each 
plant, using hand tools, water or an air spade, to locate the root collar and attain 
requirements for soil depth over the structural roots (maximum of 2” soil depth above the 
point where the top-most root(s) emerges from the trunk). Remove all stem girdling roots 
above the root collar. Care must be exercised not to damage the surface of the root collar 
and the top of the structural roots. 


b. All root pruning and hardening off procedures shall be accomplished utilizing accepted 
horticultural practices. Trees that are stored out of the ground shall be placed in a holding 
area protected from extremes of wind and sun with the root ball protected by covering 
with mulch or straw and irrigated sufficiently to keep moisture in the root ball above wilt 
point and below saturation. 


c. If wire baskets are used to support the root ball, a “low profile” basket shall be used. A 
low profile basket is defined as having the top of the highest loops on the basket no less 
than 4 inches and no greater than 8 inches below the shoulder of the root ball package. 


i. At nurseries where sandy soils prevent the use of “low profile baskets”, baskets 
that support the entire root ball, including the top, are allowable. 


d. Twine and burlap used for wrapping the root ball package shall be natural, biodegradable 
material. If the burlap decomposes after digging the tree then the root ball shall be re- 
wrapped prior to shipping if roots have not yet grown to keep root ball intact during 


shipping. 
B. Bare Root Plants 


1. Harvest bare root plants while the plant is dormant and a minimum of 4 weeks prior to leaf out 
(bud break). 


2. The root spread dimensions of the harvested plants shall conform to ANSI Z60.1 for nursery 
grown bare root plants for each size and type of plant. Just prior to shipping to the job site, dip the 
root system into a slurry of hydrogel (cross linked polyacrylamide) and water mixed at a rate of 
15 oz. of hydrogel in 25 gallons of water. Do not shake off the excess hydrogel. Place the root 
system in a pleated black plastic bag and tie the bag snugly around the trunk. Bundle and tie the 
upper branches together. 


3. Keep the trees in a cool dark space for storage and delivery. If daytime outside temperatures 
exceeds 70 degrees F, utilize a refrigerated storage area with temperature between 35 and 50 
degrees. 


4. Where possible, plan time of planting to be before bud break. For trees to be planted after bud 
break, place the trees before bud break in an irrigated bed of pea gravel. 


The pea gravel bed shall be 18 inches deep over a sheet of plastic. 
b. Space trees to allow the unbundled branches to grow without shading each other. 


c. Once stored in pea gravel, allow the trees sufficient time for the new root system to flush 
and spring growth of leaves to fully develop before planting. 
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d. Pea gravel stored trees may be kept for up to one growing season. 


e. Pea gravel stored trees shall be dipped, packaged and shipped similar to the requirements 
for freshly dug bare root trees above. 


229 PLANTING SOILS 


A. Contractor shall provide all topsoil required to complete the planting operation. Planting soil shall be 
a natural, fertile, friable loam typical of cultivated topsoil of the locality, containing at least 10% and 
not more than 20% decayed organic matter (humus). Topsoil shall be free of sub-soil, stones greater 
than 1-'4 inches in diameter in the longest dimension, earth clods, sticks, stumps, clay lumps, roots, or 
other objectionable, extraneous matter or debris. Topsoil shall not be by test either excessively acid or 
alkaline nor contain toxic substances. Soil soluble salt content shall be less than 2 dS/m, and pH shall 
be between 5.5 and 6.5. Topsoil shall not be delivered or used for planting while in a frozen or muddy 
condition. 


99 66 


B. Soul for planting trees shall be one of the following sandy loams; “course sandy loam’, “sandy loam’, 
and “fine sandy loam’: determined by soil texture analysis and based on the "USDA Classification 
System" and as defined in this section. It shall be of uniform composition, without admixture of 
subsoil. Planting soil for trees shall have the following grain size distribution for material passing the 
#10 sieve: 


Millimeter | Percent passing by weight 


Maximum Minimum 


100 





1. Maximum size shall be one and one quarter inches largest dimension. The maximum retained on 
the #10 sieve shall be 25% by weight of the total sample. 


2. The ratio of the particle size for 80% passing (d80) to the particle size for 30% passing (d30) shall 
be 6.0 or less. (d80/d30 < 6.0) 


C. Submittals: Representative sample, certification, manufacturer's literature and certified test results for 
proposed planting soil to be submitted to and approved by the City Urban Forester. 


2.4 FERTILIZER 


A. Fertilizer shall be a complete, slow-release, root contact packet, 16-8-16, or equal, that 1s engineered 
to stimulate root growth and is a standard product complying with State and Federal Fertilizer Laws. 
Slow release fertilizer is defined as having more than 50% of the nitrogen in the water insoluble 
nitrogen form. 


B. Submittals: Name of supplier and sample to be approved by the City Urban Forester. 
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2 


25 COMPOST 


A. Compost mulch shall be a well decomposed, weed free organic matter source. It shall be derived 
from: agricultural, food, or industrial residuals; biosolids (treated sewage sludge); yard trimmings; or 
source-separated waste. The product shall contain no substances toxic to plants and be reasonably free 
(< 1% by dry weight) of man-made foreign matter. The compost will possess no objectionable odors 
and shall not resemble the raw material from which it was derived. For acid loving plants, only use a 
compost that has not received the addition of liming agents or ash by-products. The product shall be 
certified through the U.S. Composting Council’s (USCC) Seal of Testing Assurance (STA) Program. 


B. Product Parameters”: 


Soluble Salt Concentration? dS/m (mmhos/cm) 
(electrical conductivity) 


Particle Size % passing a selected mesh size, | 99% pass through 3” screen, 


dry weight basis >25% passing 3/8” screen 


Physical Contaminants (inerts) %, dry weight basis 


Chemical Contaminants” mg/kg (ppm) Meet or exceed US EPA Class 
A standard, 40 CFR § 
503.13, Tables 1 and 3 
levels 


Biological Contaminants" MPN per gram per dry weight Meet or exceed US EPA Class 
MPN per 4 grams per dry A standard, 40 CFR § 
weight 503.32(a) levels 


Select Pathogens 
Fecal Coliform Bacteria, or 


Salmonella 
‘Recommended test methodologies are provided in Test Methods for the Examination of Composting and Compost (TMECC, the US 
Composting Council) 
* It should be noted that the pH and soluble salt content of the amended soil mix is more relevant to the establishment and growth of a 
particular plant, than is the pH or soluble salt content of a specific compost (soil conditioner) used to amend the soil. Each specific plant 
species requires a specific pH range. Each plant also has a salinity tolerance rating, and maximum tolerable quantities are known. Most 
ornamental plants and turf species can tolerate a soil/media soluble salt level of 2.5 ds/m and 4 ds/m, respectively. Seeds, young seedlings 
and salt sensitive species often prefer soluble salt levels at half the afore mentioned levels. When specifying the establishment of any plant 
or turf species, it is important to understand their pH and soluble salt requirements, and how they relate to existing soil conditions. 
> US EPA Class A standard, 40 CFR § 503.13, Tables 1 and 3 levels = Arsenic 41ppm, Cadmium 39ppm, Copper 1,500ppm, Lead 300ppm, 
Mercury 17ppm, Molybdenum 75ppm, Nickel 420ppm, Selenium 100ppm, Zinc 2,800ppm. 
* US EPA Class A standard, 40 CFR § 503.32(a) levels = Salmonella <3 MPN/4 grams of total solids or Fecal Coliform <1000 MPN/gram 
of total solids. 
> City Urban Forester may modify the allowable compost specification ranges based on specific field conditions and plant requirements. 





C. Submittals: Submit a copy of the lab analysis, performed by a STA Program certified lab, verifying 
that the compost meets the product parameters listed in Section 2.5 COMPOST (B). The lab analysis 
should not be more than 90 days old. 
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MULCH 


A. 


B. 


c. 


Mulch shall be applied for moisture retention 1n soil, abatement of dust and weeds, and for nutrient 
enrichment of the soil. 


Mulch shall be high quality, premium coarse-grade bark mulch, 15 mm minimum length, consisting 
of clean organic plant material. 


Bark mulch shall conform to the following: 


1. Must be a uniform, natural wood color, without dyes, which shall not exhibit a noticeable degree 
of color change characteristic when wet. 


2. Must not have an unpleasant odor. 


3. Must be free of dirt, insects, disease, and extraneous debris that would be harmful to the trees 
being planted. 


4. pH: between 4.0 and 8.0. 
5. Particle size: 100% passing through a 50mm (2 inch) screen. 


6. Soluble salt content: less than 4.0 mmhos/cm. 


. Submittals: Prior to the Contractor ordering the organic coarse-grade bark mulch material, the 


Contractor shall submit to the City Urban Forester, at the Contractor's expense, one cubic foot sample 
of the bark mulch material and the supplier’s product specification data sheet. The Contractor shall 
not order any delivery of the bark mulch material until the Contractor's sample has been inspected and 
approved by the City Urban Forester. 


1. Ifthe City Urban Forester disapproves of the sample submitted by the Contractor, then the 
Contractor shall continue at no expense to the City, to obtain other sources of bark mulch material 
as specified until the Contractor's sample of such material, meets with the City Urban Forester’s 
approval. 


WATER AND WATERING BAGS 


A. 


B. 


Water furnished by the Contractor will be free of ingredients harmful to humans and plant life. The 
Contractor will supply hoses and other watering equipment required for the work. 


The Contractor shall be responsible to furnish its own supply of water to the site. At no time will the 
Contractor seek to use water from private property owners. 


Contractor may get water from City of Somerville fire hydrants ONLY with the approval of the 
City’s Water Department. The Contract will be responsible for following all the procedures and 
requirements set by the Water Department. The Water Department will provide the Contractor with a 
meter and/or backflow device and will charge the Contractor a few for the water and meter and/or 
backflow device. It is the responsibility of the Contractor to obtain this information. The Somerville 
Water Department is located at 1 Franey Rd., and can be reached at 617-625-6600 extension 5850, or 
water@somervillema.gov. 


Watering for trees shall be provided through use of a drip irrigation bag which shall be approved by 
the City Urban Forester. Irrigation bag must: 


1. Be constructed of plastic or other flexible watertight material. 
2. Have a holding capacity of a minimum of 20 gallons. 


3. Have an opening in the top for filling. 
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4. Have aslow drip hole(s) water release system in the bottom, specifically designed to water 
establishing trees. Rate of complete water release must be no quicker than 5 hours for a complete 
fill. 


E. Submittals: Name of drip irrigation bag product supplier, including manufacturer product data and 
literature, and sample to be approved by the City Urban Forester. 


2.8 TREE STAKING AND GUYING MATERIAL 


A. Tree stakes shall be 10 foot long lodge pole wooden stakes free of knots, 3” in diameter, or 2” x 3”, 
and pointed at one end. 


B. Tree ties shall be flat woven straps, made of polyester or polypropylene, 3/4 inch wide, and 900 Ib. 
break strength. Color to be green or black. 


C. Submittals: Samples of stakes and tree ties and manufacturer product data and literature shall be 
submitted to the City Urban Forester for approval. 


2.9 EDGING 


A. For new or expanded tree wells in brick sidewalks or wells with brick borders, the Contractor shall 
install edging around the perimeter of the tree well to keep the bricks from displacing. 


B. Aluminum edging shall be shop fabricated from aluminum alloy 6063-T6, 3/16 inch thick x 1-5/8 
inch or 2-1/4 inch deep, with standard black baked-on acrylic paint finish. Edging shall be furnished 
in 16-foot lengths. 


1. Adjacent sections shall be adjoined using a 4 inch sliding, locking connector of aluminum alloy 
6063-T6. 


2. Stakes shall be spiral steel spikes with insulating plastic washers 10 inches x 3/8 inch. 


C. Name of edging product, supplier and sample to be approved by the City Arborist. 


PART 3— EXECUTION 


3.1 SAW CUTTING AND PAVEMENT REMOVAL 


A. Certain locations will require the removal of pavement to allow for the excavation or expansion of the 
planting holes. Pavement types may include cement, bituminous concrete, brick or stone, and other 
similar substances. 


B. All areas where pavement will be removed will be marked in the field by white marking paint. 
Dimensions of each cut will be provided by the City Urban Forester. All edges are to be cut with 
straight, clean cuts using a saw. Water shall be used during the saw cutting to reduce dust. 


C. The Contractor shall be responsible for the legal disposal of all excavated pavement off site, at the 
Contractor’s expense. 


D. All dust, debris and deposits (including any residue from wet-saw cutting) left behind from the 
cutting and excavating operation shall be cleaned up immediately and removed from the site 
following the installation of the tree. Dust, debris, and deposits shall NEVER be left in the newly 
created tree well. 
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REMOVAL OF DEAD OR DYING TREES 


A. Certain locations will require the removal of dead or dying trees prior to the installation of a new 
tree. Locations of each tree removal will be provided by the City Urban Forester. Trees designated 
for removal will be a maximum of 9 inches 1n caliper. 


B. Contractor will be responsible for the removal and legal disposal of any dead or dying trees that are 
removed. 


C. Saws or other equipment may be necessary for the removal of these dead or dying trees, at the 
discretion of the contractor. 


REMOVAL OF UNDERGROUND STUMPS 


A. Occasionally the Contractor may find a residual stump below the cement or asphalt where the City 
has located a new tree to be placed. At the direction of the City Urban Forester, the Contractor will 
remove the stump or grind it down sufficiently to allow for the site to be planted with a new tree. 
Any sidewalk that is damaged during the removal or grinding of the stump will be repaired at the 
expense of the Contractor. 


REMOVAL OF COBBLES FROM EXISTING TREE WELLS 


A. Certain existing tree wells have a border of stone cobbles (ex. on Somerville Avenue). At the 
direction of the City Urban Forester, the Contractor will remove these cobbles from the tree wells. 
The stone cobbles will either be reset after the new tree is installed or legally disposed of, as 
determined by the City Urban Forester. 


TREE GRATE AND GUARD REMOVAL 


A. From time to time prior to the planting of trees and/or at locations with existing trees the City may 
require that metal tree grates and tree guards be removed. Removal shall be done in such a manner 
that does not damage an existing tree to remain with whatever tools and equipment the Contractor 
deems necessary and 1s approved by the contract supervisor. 


B. The legal disposal of the grate and/or guard shall be the sole responsibility of the Contractor. The City 
reserves the right to keep the grate and/or guard as it deems necessary. 


C. After removing the grate and/or guard each tree well is to be weeded and cleaned of all debris. Bark 
mulch is to be replaced in the tree well to a level that meets the surrounding grade/ sidewalk surface. 


EDGING 


A. Edging shall be installed at perimeter of new and expanded tree pits that abut brick paving. Install 
edging with the base resting on the ground and facing toward the brick paving and sidewalk. Set 
edging to the required alignment, straight and true and to the required elevation to ensure full paver 
restraint. Thread spike through insulating washer. Drive spikes into base until spike head firmly 
wedges washer against flange of aluminum edging. 


1. Edging shall be securely staked in required position. Stakes shall be driven every 12 inches in 
straight runs and into every support section in curved sections. 


2. Adjacent lengths shall be attached using manufacturer's standard connections according to 
manufacturer's published instructions. 


Appendix E: Tree Planting 307 


APPENDIX 


a 
a 


Ee. 


City of Somerville 2021 Tree Planting Technical Specifications 





3. Edging shall be set plumb and vertical at required line and grade. Straight sections shall not be 
wavy; curved sections shall be smooth and shall have no kinks or sharp bends. 


TREE PLANTING SEASON 


A. Planting shall only be performed when weather and soil conditions are suitable. No planting shall take 
place during adverse weather conditions as determined by the City Urban Forester. Adverse weather 
conditions include extremely hot, dry, windy or freezing weather. 


B. Install plants during the planting time as described below unless otherwise requested by or approved 
in writing by the City Urban Forester. On occasion, plantings may take place outside of these times. 
In the event that the Contractor requests planting outside the dates of the planting season, approval of 
the request does not change the requirements of the warranty. 


1. Spring Planting Season: April 1‘'— June 15" 
2. Fall Planting Season: September 15""— November 30" 


TREE PLANT SELECTION 


A. The City Urban Forester will select and tag all specified tree planting material at the nursery 
location(s). 


PLANT MATERIAL HANDLING, DELIVERY, AND STORAGE 


A. Protect materials from deterioration during delivery and storage. Adequately protect plants from 
drying out, exposure of roots to sun, wind or extremes of heat and cold temperatures. If planting is 
delayed more than 24 hours after delivery, set plants in a location protected from sun and wind. 
Provide adequate water to the root ball package during the shipping and storage period. 


1. The Contractor will inspect and approve all trees at the nursery(ies) prior to pick up. However, 
this does not alter the right of the City Urban Forester to inspect and reject unsuitable trees 
delivered to the planting site. 


2. During transport, cover trees with a breathable protective mesh covering (no plastic) to prevent 
wind damage. 


3. When plants cannot be transported and planted immediately upon being dug they shall be stored 
and protected from desiccation and extremes in temperature by being heeled-in, watered, and 
covered. 


4. Special care shall be taken to insure that the roots of bare root and balled and burlapped trees are 
not damaged and not allowed to dry out during the course of a work day. Using a soil moisture 
meter, periodically check the soil moisture in the root balls of all balled and burlapped plants to 
assure that the plants are being adequately watered. Volumetric soil moisture shall be maintained 
above wilting point and below field capacity for the root ball substrate or soil. 


B. Plants shall be handled, transported, and stored so as to prevent damage of any sort, including but not 
limited to breaking of branches, scraping or bruising the trunk or root collar, breaking root balls or 
roots. 


1. Bare root and balled and burlapped trees are to be placed on a trailer, truck, or other equipment 
gently and in a manner that does not damage any portion of the tree. Once placed, they are to be 
covered in a manner that sunlight does not shine on the roots of the plants and the branches are 
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protected from wind damage. 


2. Move balled and burlapped trees using only the root ball; never pick up or move the tree using the 
trunk as a handle. 


3. All unplanted tree plantings shall be protected at all times from sunlight and drying winds. 


4. Atno time shall the roots of the trees be exposed to direct sunlight, wind, or drying out. Balled 
and burlapped and bare root plants are to be covered during all forms of transport, and are not to 
be uncovered until immediately prior to installation. While sitting and waiting to be installed, 
plants and associated roots must be covered and protected from light and drying out. 


C. Tree plantings shall be delivered to the tree planting site in a well-watered and vigorous condition. 


D. If necessary, provide a suitable remote staging area for plants and other supplies. The City Urban 
Forester shall approve the duration, method and location of storage of plants. 


1. Do not deliver more plants to the site than there is space with adequate storage conditions. 


2. If desired, the Contractor must request a staging area 30 days before the start of any work. 
Request will be submitted to the City Urban Forester. If the request is made less than 30 days 
before the start of any work, the Contractor shall be responsible for furnishing and/or leasing any 
temporary storage or construction staging area required. 


3. All trees shall be stored in an upright position, and grouped according to Genus, Species, and 
‘cultivar’ or ‘variety’. Stored trees shall be mulched such that 2/3 of each root ball 1s covered, and 
heavily watered twice a day to prevent wilt and undue stress to the trees. 


4. Trees are to be removed from the temporary holding area on a daily basis. Only the plants that 
can be planted in the course of a normal work day should be removed from the holding area. 


5. Care shall be taken to not damage the trees or roots during the transport from the temporary 
holding area to the planting site. It 1s the Contractor’s responsibility to determine the best method 
to ensure that the roots are not damaged and do not dry out during the course of the planting 
process. Damaged roots/ plants will be the responsibility of the Contractor. 


6. The City Urban Forester may inspect the temporary storage area upon notifications to the 
Contractor. 


7. The Contractor shall provide the City Urban Forester with a schedule of tree pick-up from the 
temporary storage location, including the day and time of pick up for each tree. 


E. Ifitis determined that poor handling and neglect by the Contractor has caused a plant to die or fail to 
establish, the Contractor shall be responsible for the cost of replacing the plant. Costs shall include 
the cost of purchase, cost to remove dead plant, and cost to install new plant. Poor handling and/or 
neglect may result in contract termination. 


3.10 SOIL MOISTURE 


A. Volumetric soil moisture level, in both the planting soil and the root balls of all plants, prior to, 
during and after planting shall be above permanent wilting point and below field capacity for each 
type of soil texture within the following ranges. 


Permanent wilting point Field capacit 
Sand, loamy sand, sandy loam 12-18% 





Loam, sandy clay, sandy cla 14-25% 27-36% 
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loam 
Clay loam, silt loam 11-22% 31-36% 





Silty clay, silty clay loam 22-27% 38-41% 


B. The Contractor shall confirm the soil moisture levels with a moisture meter. If the moisture is too 
high, suspend planting operations until the soil moisture drains to below field capacity. 


1. Volumetric soil moisture shall be measured with a digital moisture meter. The meter shall be the 
Digital Soil Moisture Meter, DSMM500 by General Specialty Tools and Instruments, or 
approved equivalent. 


3.11 GENERAL TREE PLANTING 


A. Prior to tree planting, the City Urban Forester will supply in writing to the Contractor specified tree 
planting locations showing the tree species selected and approved. 


B. Contractor installation plan shall be submitted a minimum of 14 days prior to the scheduled 
installation. Plan should describe the methods, activities, materials and schedule to achieve 
installation of plants. 


C. Tree planting areas may need pavement removal and/or tree or stump removal, as required by the City 
Urban Forester. All materials excavated from the tree planting areas and considered detrimental to the 
growth of the trees, such as an existing tree or stump, old wire baskets, burlap and aeration tubes, 
sidewalk paving, rocks, sub-soil and debris, shall not be reused for fill or in the planting operation, 
and must be removed from the site and disposed of properly. 


D. Any unexpected obstructions at the site that interfere with the tree planting operation will be 
communicated to the City Urban Forester to determine a solution before planting occurs. 


E. Soil of very poor quality or heavy clay encountered by the Contractor must be reported to the City 
Urban Forester for removal and amended as required. 


F. Observe each plant after delivery and prior to installation for damage or other characteristics that may 
cause rejection of the plant. Notify the City Urban Forester of any condition observed. 


3.12 PLANTING HOLE PREPARATION 


A. For tree planting pits that are surrounded by brick or stone cobbles, carefully remove brick or stone 
such that it can be reused after the tree has been planted. 


B. Remove all soil, where present, from above the root flare to expose the top-most root where it 
emerges from the trunk, and measure the distance between the top-most root and the bottom of the 
root ball or root mass. 


C. Hole shall be dug about 10% shallower than this depth. 


D. Planting pits shall be excavated to the full width and length of the surface opening. In lawn areas, the 
planting area must be dug to the depth of the root-ball and 3 times the width. 


E. When planting holes are dug using mechanical means, i.e. backhoe, excavator, auger, etc., and the 
side walls of the pits become plastered or glazed, the plastered or glazed surface shall be properly 
scarified. 


F. Upon approval of planting locations and pavement removal (where applicable), excavate existing 
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soils and remove all trees and stumps 9 inches or less in caliper, and any other deleterious materials as 
specified herein. The Contractor must haul and legally dispose of excavated material off-site. 


The tree well will be cut based on the markings on the sidewalk. The dimensions of each tree well 
will be noted on the planting list given to the Contractor prior to the start of planting. The tree well 
must be excavated to its full extent. Acceptable material may be put back into tree well and amended 
as needed with approved planting soil. Remove any stones greater than 1-'4 inches in diameter in the 
longest dimension, earth clods, sticks, stumps, clay lumps, roots, or other objectionable, extraneous 
matter or debris from the excavated soil before using it for backfill. If excavated material cannot be 
reused refer to Section 3.13 SOIL AND WASTE MANAGEMENT for instruction. 


Surplus excavation and unsuitable material from the planting holes shall be removed from the site and 
disposed of per Section 3.13 SOIL AND WASTE MANAGEMENT of this specification. 


Planting pits will require a minimum of 3 feet (36 inches) of walking space for sidewalk pedestrian 
traffic. 


Planting wells and areas shall be approved by the City Urban Forester, or designee, before back 
filling. 


Tree wells shall be at least 18 square feet, 6’ x 3’ or as directed by the City Urban Forester. 


SOIL AND WASTE MANAGEMENT 


A. 


For guidelines and policies related to handling and disposal of contaminated soil please refer to the 
Department of Environmental Protection (DEP) website at 


http://www.imass.gov/eea/agencies/massdep/. 


It is the objective of soil/fill management practices specified here to handle all soil/fill excavated 
during the course of this contract in a cost-effective manner and 1n accordance with applicable State 
and Federal regulations. The Contractor shall reuse excavated materials, as approved by the City 
Urban Forester, prior to using imported fill in order to reduce the volume of material to be disposed 
off-site provided the material is geotechnically suitable as backfill and does not result in spreading 
contamination to other areas or other soil/fill strata. Excavated soil/fill, which is displaced by planting 
of trees, may be used as backfill elsewhere on the project provided the soil/fill is geotechnically 
suitable and does not result in spreading contamination or degrade the environmental quality at the 
location of reuse. Imported backfill shall be used only as accepted by the City Urban Forester. 


Any soils which exhibit petroleum or chemical odor or visual indications of oil or hazardous materials 
shall be handled as potentially contaminated soils. Soil which does not have any evidence of 
contamination can be reused within the area of excavation. Soil/fill which is staged and characterized 
can be reused within the area of excavation or elsewhere on site provided the material has equal or 
less contamination than the point where it is to be reused. 


Contaminated soil/fill (including petroleum-contaminated soil/fill) which cannot be reused on site 
shall be removed and disposed of by the Contractor, or shall be delivered within the City to a 
stockpile location to be determined by the City of Somerville. 


Notification procedures: 


1. Inthe event of an emergency, the Contractor shall contact the following entities at the earliest 
possible opportunity: 


a. City of Somerville designated representatives 


b. City of Somerville Department of Public Works 
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c. City of Somerville Fire Department 
d. City Urban Forester 
e. MassDEP 


2. The Contractor shall prepare in advance of work activities a notification list, complete with phone 
numbers, addresses, and contact names for all parties to be notified (including, but not limited to, 
the parties listed above) 1n the event of an emergency. 


3.14 TREE INSTALLATION 


A. The root system of each plant shall be observed by the Contractor at the time of planting to confirm 
that the roots meet the requirements for plant root quality in Part 2.1.C (Part 2 — Products: Trees 
General: Plant quality). The Contractor shall undertake at the time of planting all modifications to the 
root system required by the City Urban Forester to meet these quality standards. 


1. Modifications at the time of planting to meet the specifications for the depth of the root collar and 
removal of stem girdling roots and circling roots may make the plant unstable or stress the plant 
to the point that the City Urban Forester may choose to reject the plant rather than permitting the 
modification. 


2. Any modifications required by the City Urban Forester to make the root system conform to the 
plant quality standards outlined in Part 2.1.C (Part 2 — Products: Trees General: Plant quality), 
or other requirements related to the permitted root ball package, shall not be considered as 
grounds to modify or void the plant warranty. 


3. The resulting root ball may need additional staking and water after planting. The City Urban 
Forester may reject the plant if the root modification process makes the tree unstable or if the tree 
is not healthy at the end of the warranty period. Such plants shall still be covered under the 
watranty. 


4. The Contractor remains responsible to confirm that the grower has made all required root 
modifications noted during any nursery observations 


B. Trees shall be plumb and upright, faced to give best appearance, and planted at the center of the 
planting areas. The tree graft, if applicable, shall be visible above the grade. If the Contractor 1s 
unable to install tree at proper grade and/or in center of tree well or designated planting location, the 
Contractor shall not install tree and immediately contact the City Urban Forester. 


C. Trunk flare must be visible and free of adventitious roots. 


1. Place the tree in the planting hole so that the top of the root ball where the trunk flare is visible 1s 
1” above the established sidewalk level. Do not place soil on top of the root ball. If root flare is 
covered or set significantly higher (or lower) than 1” above sidewalk grade than the Contractor 
will not be paid for that tree until it is properly adjusted. 


D. Any non-degradable materials used in wrapping the root ball must be entirely and carefully removed 
so as not to disturb the roots. 


1. Carefully cut and remove all rope, string, and twine from the root ball, making sure not to damage 
the trunk or roots in the process. 


2. Cut and remove the entire wire basket from root ball, while keeping the root ball intact. If the root 
ball is loose, it is acceptable to cut the top 2/3 off of the basket, and cut the sides of the remaining 
wire such that the roots will not be impaired in the future. In the case of a loose root ball, do not 
pull the wires out from under the root ball. 
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3. Remove top 2/3 of burlap from the root ball. DO NOT PULL BURLAP OUT FROM UNDER 
THE ROOT BALL. Push or fold the remaining sides of the burlap into the bottom of the well 
after the tree is properly set. 


4. All materials cut away from the root ball must be removed from the site. 


FERTILIZING 


A. 


Insert approved slow-release tree fertilizer packets before back-filling. The number of packets to 
insert shall be based on the percent nitrogen in the packet and the size of the tree planting area, with 
the approval of the City Urban Forester. 


BACK-FILLING 


A. 


Carefully backfill the space around the root ball by hand using the existing soil that was excavated for 
the planting space and approved topsoil in layers, and water each layer thoroughly to fill all voids and 
allow to settle. Finish back-filling to a depth such that finished grade level at settlement will be at 
established sidewalk level. 


1. Fill hole about 1/3 full and gently slice a shovel down into the backfill 15 to 25 times all around 
the tree. Be careful not to damage the trunk or roots in the process. DO NOT step firmly in the 
backfill soil because this could compact it and restrict root growth. DO NOT over compact the 
backfill or use mechanical or pneumatic tamping equipment. Over compaction shall be defined as 
greater than 85% of maximum dry density as measured by a standard proctor compaction test, or 
greater than 250 psi as measured by a cone penetrometer when the volumetric soil moisture is 
lower than field capacity. 


2. Water the first third of soil to settle and eliminate air pockets. Backfill the remainder of the tree 
well in layers not to exceed six 6 inches. Water soil to settle. Do not flood the planting space. If 
the soil is above field capacity, allow the soil to drain to below field capacity before finishing the 
planting. Air pockets shall be eliminated and backfill continued until the planting soil is brought 
to grade level. 


. When the hole is filled with soil the root ball should remain approximately 2 inches above the backfill 


soil. The top of the root ball is not to be covered by the backfill soil. 


Surround each tree with a shoulder of topsoil around the outside of the root ball to form a temporary 
saucer, 3 to 4 inches deep. Tamp the berm to reduce leaking and erosion of the saucer. 


WATERING (INSTALLATION THROUGH FINAL ACCEPTANCE) 


A. The Contractor shall be fully responsible to ensure that adequate water 1s provided to all plants from 


B. 


the point of installation until the date of final acceptance. 


At the time of planting judiciously flood plants with water. After installing the tree, bringing soil to 
grade and forming the planting saucer, thoroughly soak the tree well by repeatedly filling the well 
with water to the full depth of the saucer, allowing the water to completely percolate into the soil 
between fillings. 


. Watering shall be provided from May 15 through November 15 at the discretion of the City Urban 


Forester. 


1. The Contractor will also include in his base bid costs for watering trees twice per week exclusive 
of Saturdays, Sundays and holidays for a period of 30 days from the date of planting. 
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2. Beginning 30 days after planting, the Contractor will water trees once per week. 


Watering shall be provided through use of a drip irrigation bag which shall be furnished by the 
Contractor and installed immediately on each tree following planting per the manufacturer's 
instructions. 


1. Immediately following the planting of the tree, a drip irrigation bag is to be installed per the 
manufacturer's instructions. 


2. Drip irrigation bag is to be secured with a zip tie or similar locking device to avoid unwarranted 
removal. 


3. At the end of the watering period the Contractor shall remove all irrigation bags and deliver them 
neatly stacked to the Department of Public Works for winter storage. 


Contractor shall provide the City Urban Forester with a schedule of watering during the warranty 
period. The watering schedule shall include details on the order in which the trees will be watered, the 
frequency of watering, and the volume of water that will be provided to each tree during each visit. 


For each day that watering occurs, the watering crew 1s to report to the City Urban Forester, by phone 
or in person, as to the locations they will be watering that day. 


Assure that hoses and watering equipment and other maintenance equipment does not block paths or 
be placed in a manner that may create tripping hazards. Use standard safety warning barriers and 
other procedures as necessary to ensure the site is safe at all times for any passersby. 


All installed trees that are injured or damaged due to the lack of water, or the use of too much water, 
shall be the Contractor's responsibility to correct. 


The Contractor is to provide a watering truck and water as outlined in the Equipment section (Section 
1.12 QUALITY ASSURANCE (B)) and Products section (Section 2.7 WATER AND WATERING 
BAGS) of this specification. 


WATERING (2-YEAR WARRANTY PERIOD) 


A. 


D. 


Watering during the 2-year warranty period shall be performed as specified in Section 3.17 
WATERING (INSTALLATION THROUGH FINAL ACCEPTANCE) and shall occur a minimum 
of once per week (approximately 4x per month) or as acceptable to the City Urban Forester. 


. Watering and maintenance during the warranty period will be recorded and tracked as described in 


the Section 3.25 WARRANTY of this specification. 


If a tree is dead or damaged and not watered, the Contractor shall notify the City Urban Forester 
immediately. 


The watering bags shall remain the property of the City at the completion of the work. 


COMPOSTING 


A. 


B. 


Applying compost to the soil surface after planting to help inhibit weed growth, conserve soil 
moisture, and reduce soil erosion. 


Compost shall be uniformly applied over the entire area at an average depth of 1- 2 inches 
immediately after weed removal and planting. Compost is to be applied on top of soil, and underneath 
wood bark mulch. 


Avoid placing compost against the trunk or stem of any plant material. 
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D. Water thoroughly before and after placing compost to saturate the root zone and entire compost layer. 
E. All stones, roots, or other debris shall be removed from the surface of the composted area. 
MULCHING 

A. Place coarse grade wood mulch on top of compost immediately after planting. No planting areas shall 
be left for any longer than thirty minutes without mulch. No mulch material shall be applied prior to 
the initial watering of plant. 

B. Apply a three inch layer of mulch (after settlement) around plants. Mulched area shall be six feet in 
diameter around the trunk of the plant, unless otherwise specified by the City Urban Forester. For tree 
wells that are less than six feet long in any direction, mulch shall be applied to the entire tree well. 

C. Mulch shall NOT come in contact with the trunk of the plant or the root flare. No mulch should be 
placed within 2 to 3 inches from the trunk. 

D. Periodically throughout the warranty period, at the direction of the City Urban Forester, re-apply 
mulch to the planting areas in the manner described in this section. 

E. From time to time the City may require additional mulch to be placed at various tree locations and 
existing planting beds citywide. Mulch is to be applied as outlined in this section. 

F. When the City opts to mulch existing trees and planting beds the Contractor is to first remove all 
existing unwanted vegetation (1.e. weeds) and debris. 

STAKING 

A. Stake, guy and anchor immediately after planting of each tree. Two stakes shall be used for each tree 
from 1” caliper up to and including 3-1/2” caliper. 

B. Stakes for supporting trees shall be of uniform size, either 2” x 3” x 10’ or 3” diameter x 10’, and 
which are capable of standing in the ground at least two years. 

C. Equally space stakes and set parallel to structures, contours, paving or curbs. Set trees plumb and hold 
in position until the soil has been solidly backfilled around the root ball and/or roots. Stakes shall be 
driven to sufficient depth to hold the tree rigid, and shall be fastened to tree with approved strapping, 
and with appropriate knot. 

D. Tree guying shall utilize the tree staking and guying materials specified. Guying to be tied in such a 
manner as to create a minimum 12-inch loop to prevent girdling. Refer to manufacturer’s 
recommendations and the planting detail for installation. 

E. Stakes shall be driven into the ground, and resulting stakes will be of a uniform height. Place stakes to 
avoid root damage and at reasonable and proper distance from trunk to prevent movement of tree and 
root system; tension on stakes and guy wires to be equal and at a slight angle away from tree. 

F. Plants shall stand plumb after staking or guying. 


G. Any stake or strap that becomes displaced or broken shall be reset or replaced promptly. 


Stakes and guys shall be removed from all trees by the Contractor after one full growing season, or at 
other times as required by the City Urban Forester. If the stability of any tree will be compromised by 
removing the stakes after one full growing season, notify the City Urban Forester immediately. If any 
tree becomes unstable after removing the stakes, the stakes will be replaced for an additional year, 
following the protocol outlined in this section, at no additional cost to the City. 
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PRUNING 


A. Pruning trees shall be limited to addressing structural defects as shown in details; follow 
recommendations in book “Structural Pruning: A Guide for the Green Industry” published by Urban 
Tree Foundation, Visalia, CA. 


All pruning shall be performed by a person experienced in structural tree pruning. 
Pruning shall be done with clean, sharp tools. 


Immediately before or after planting only prune dead, badly bruised, broken, or crossing limbs. 


moO 8 


Except for plants specified as multi-stemmed or as otherwise instructed by the City Urban Forester, 
preserve or create one central leader. 


ee 


Pruning of large trees shall be done using pole pruners, or, if needed, from a ladder or hydraulic lift to 
gain access to the top of the tree. Do not climb in newly planted trees. Small trees can be structurally 
pruned by laying them over before planting. Pruning may also be performed at the nursery prior to 


shipping. 
G. No tree paint or sealants shall be used. 


H. Remove and replace excessively pruned or malformed stock resulting from improper pruning that 
occurred in the nursery or after. 


CLEAN UP 
A. Removal and disposal of tree and woody vegetation debris. 


1. The Contractor shall remove and dispose of all debris resulting from the work at each job site, 
including, but not limited to: excess planting soil, subsoil, mulch, plants, and packaging. Each job 
site is to be left in a condition equal to or better than that which existed prior to the execution of 
work order. The Contractor shall be solely responsible for disposal of all debris. 


2. The City reserves the right to retain all debris, chips and wood from work completed on City of 
Somerville trees at no cost to the City. The City reserves the right to use this material in any way 
it sees fit. 


B. Restoration of work areas and cleanup. 


1. Immediately clean up any spilled or tracked soil, fuel, oil, trash or debris deposited by the 
Contractor from all surfaces within the project or on public right of ways and neighboring 
property. Ensure that mulch is confined to planting beds. 


2. All areas damaged during the process of the work shall be the responsibility of the Contractor and 
who shall restore the disturbed and damaged areas to a condition satisfactory to the City Urban 
Forester. This may include, but not be limited to tilling, grading, paving, fertilizing, mulching, 
etc. 


3. The Contractor shall also be responsible for any other damage caused by his or her process of 
work operations and shall dispose of all rubbish, excess soil, etc., as directed by the City Urban 
Forester, all of which shall be done at no expense to the City of Somerville. 


4. For trees planted in brick sidewalks or for tree wells that are surrounded by stone cobbles, bricks 
and/or cobbles will be replaced around the edges of the tree well to match the pattern of the 
surrounding sidewalk and the other tree wells along the street. Reuse the bricks/cobbles that were 
set aside prior to planting. 
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3.24 WATER METER AND BACKFLOW PREVENTION DEVICES 


A. When hydrants are being used, the Somerville Water System must be protected with backflow device 
and necessary fittings as per Massachusetts Department of Environmental Protection (DEP) 
Regulations 310 CMR 22.22 and as per the Somerville Water Department. Somerville-specific water 
meters and backflow devices must be used for any and all hydrant use operations. The Somerville 
Water Department is located at 1 Franey Rd., and can be reached at 617-625-6600 extension 5850, or 


water@somervillema.gov. 


3.25 WARRANTY 


A. Trees will be warrantied for a minimum period of time of two (2) years after the initial acceptance. 
Trees planted in the Spring shall be alive and in satisfactory growth on June | of the second year after 
planting [ex. trees planted in Spring 2021 shall be warrantied until June 1, 2023]. Tree planted in the 
Fall shall be alive and in satisfactory growth on November 30 of the second year after planting [ex. 
trees planted in Fall 2021 shall be warrantied until November 30, 2023]. 


B. During the warranty period, provide all maintenance for all plantings. Tree care and maintenance 
shall begin immediately after planting and throughout the warranty period to keep the plants in a 
healthy state and the planting areas clean and neat until final acceptance. Maintenance throughout the 
warranty period shall include, but is not limited to, the following: 


1. Straightening and resetting plants to proper grades: 


a. Maintain all plants in a plumb position throughout the warranty period. Reset any plants 
that have settled or are leaning as soon as the condition is noticed, and straighten all trees 
that move out of plumb. Plants to be straightened shall be excavated and the root ball 
moved to a plumb position, and then re-backfilled. Do not straighten plants by pulling the 
trunk with guys 


2. Watering: 


a. Provide all water required to keep soil within and around the root balls at optimum 
moisture content for plant growth. 


b. Each tree shall be watered at least once per week during the growing season (see Sections 
3.17 WATERING (INSTALLATION THROUGH FINAL ACCEPTANCE) and 3.18 
WATERING (2-YEAR WARRANTY PERIOD) of this specification), except when 
rainfall provides sufficient moisture. 


c. Check soil moisture and root ball moisture with a soil moisture meter on a regular basis 
and record moisture readings. Do not over water. Contact the City Urban Forester to 
approve any adjustments to the watering schedule. 


d. Maintain all drip irrigation bags and keep them optimally operational. 


3. Weeding: 


a. Keep all tree wells free of weeds. Hand-remove all weeds; chemical weed control is not 
permitted. 


4. Mulch replacement: 


a. Refresh mulch as directed by the City Urban Forester to maintain complete coverage, but 
do not over mulch. At no time shall the overall mulch thickness be greater than 3 inches. 
Do not apply mulch within 2 to 3 inches of the trunks of any trees. Replacement mulch 
shall meet the requirements of the original approved material. 
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5. Pruning: 


a. Remove cross over branching, shorten or remove developing co dominant leaders, dead 
wood and winter-damaged branches. Unless directed by the City Urban Forester, do not 
shear plants or make heading cuts. 


b. At the end of the warranty period each tree must be free of dead branches and shall be 
pruned for good structure based on industry standards and as directed by the City Urban 
Forester. 


6. Treating for insect pests and diseases: 








a. Maintain disease, insects and other pests at manageable levels. Manageable levels shall 
be defined as damage to plants that may be noticeable to a professional but not to the 
average person. Use least invasive methods to control plant disease and insect outbreaks. 
The City Urban Forester must approve in advance the use of all chemical pesticide 
applications. The use of neonicotinoid insecticides is strictly prohibited. 





7. Repairing and replacing tree stakes, guys, and anchors: 
Maintain plant guys in a taught position. 


b. Complete removal of stakes and guy wires: at the end of | year after planting, the 
Contractor shall remove from the site the stakes and guying materials from all trees, 
unless otherwise directed by the City Urban Forester, at no additional charge to the City. 





8. Trash removal: 


a. Remove all trash and debris from all tree wells and maintain the wells in a neat and tidy 
appearance. 


9. Plant replacement: 


a. Replace all plants that are defective, as defined in the warranty provisions, as soon as the 
plant decline is obvious and in suitable weather and season for planting as outlined in 
above sections. Plants that become defective during the maintenance period shall be 
covered and replaced under the warranty provisions. 





C. The City Urban Forester, at his/her discretion, may require the Contractor to address tree planting 
related issues as they develop. 


D. Maintain a detailed log of all maintenance activities including types of tasks, date of task, types and 
quantities of materials and products used, watering times and amounts, and number of each crew. 
Periodically review the logs with the City Urban Forester, and submit a copy of the logs monthly. 


E. Notify the City Urban Forester in writing 1f maintenance, including watering, is not sufficient to 
maintain plants in a healthy condition. Such notification must be made in a timely period so that the 
City Urban Forester may take corrective action. Notification must define the maintenance needs and 
describe any recommended corrective action. 


1. Inthe event that the Contractor fails to visit the site and/or notify, in writing, the City Urban 
Forester of maintenance needs, lack of maintenance shall not be used as grounds for voiding or 
modifying the provisions of the warranty. 


F. The Contractor shall meet with the City Urban Forester semi-annually during the warranty period to 
inspect the plantings and shall take immediate action to identify potential problems and undertake 
corrective measures. 


G. At the end of the warranty period attend a hand-over meeting to formally transfer the responsibilities 
of maintenance to the City Urban Forester. Provide all information on past maintenance activities and 
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provide a list of critical tasks that will be needed over the next 12 months. Provide all maintenance 
logs. Make the Contractor’s Supervisor available for a minimum of one year after the end of the 
warranty period to answer questions about past maintenance. 


Defective work shall be corrected immediately after becoming apparent, weather and season 
permitting. The City Urban Forester shall be notified immediately of any plants that die during the 
warranty period. Dead plants shall be removed at once regardless of the cause of death at no 
additional charge to the City. Replacement of dead trees will be done immediately if during the 
specified installation season. If dead tree has been removed out of planting season, the Contractor 
shall wait until the beginning of the subsequent planting season, at which time the replacement tree 
will be planted. If tree to be replaced is a fall hazard species the Contractor shall wait until the 
beginning of the spring planting season, at which time the replacement tree will be planted. 


The Contractor will be responsible for all labor, equipment and materials cost associated with the 
planting of the replacement plants. When this determination has been made the Contractor shall not 
be entitled to any further payment for the planting of the replacement plant outside of the payment for 
the original plant installation. 


At the end of the warranty period, the Contractor and the City will meet to inspect the plants to 
determine if they are acceptable. To be accepted, the work must be in like-new condition. Each tree 
must exhibit the form typical to its species with at least 75% of its original canopy viable. Any plant 
that has lost its leader will be rejected. 


Based on the inspection, the City will prepare a list of deficiencies in the work. When the deficiencies 
are corrected to the City’s satisfaction, the City will issue a written notice that the warranty period has 
ended. 


REPLACEMENTS 


A. 


B. 
C. 


During the warranty period, dead, unsightly or unhealthy trees should be removed promptly and 
replaced by the Contractor as required by the City Urban Forester. 


Vandalized trees should be brought to the attention of the City Urban Forester. 


Replacements shall conform to requirements in the Specifications and shall be replaced as many 
times as necessary to ensure the establishment of healthy plants. Replacements shall be maintained 
and guaranteed for two years from the time of replacement, per the terms of the Warranty Period. 


SEMI-FINAL INSPECTION 


A. 


B. 


Semi-Final inspection will be made by the City Urban Forester upon completion of all planting work 
specified herein. 


Upon written notice from the Contractor, the City Urban Forester shall perform a semi-final 
inspection to review the work. 


1. Notification shall be at least 5 business days prior to the anticipated inspection dates. 


. The Contractor may offer for acceptance the entire project or a completed readily defined area, if 


approved by the City Urban Forester. All work in the Contract shall be found in neat, clean and safe 
condition. 


SEMI-FINAL ACCEPTANCE 
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A. The City Urban Forester will notify Contractor in writing of acceptance in whole or in part of work, 
exclusive of maintenance and possible replacement of trees subject to warranty, or of requirements 
for completion if deficiencies exist. Work will not be submitted for payment without the City Urban 
Forester’s written acceptance. Semi-final acceptance can only occur after the 30 day post-installation 
watering (2x per week) has been completed and confirmed. 


B. The plant Warranty Period begins at date of written notification of semi-final acceptance from the 
City Urban Forester. 


3.29 END OF WARRANTY FINAL INSPECTION AND ACCEPTANCE 


A. At the end of the warranty and maintenance period, and upon written application from the Contractor, 
the City Urban Forester shall observe the work and establish that all provisions of the contract are 
complete and the work is satisfactory, including watering and maintenance. 


B. Prior to final acceptance, any dead, missing or unhealthy trees shall be replaced. If a substantial 
number of plants are unsatisfactory, missing or dead, acceptance will not be granted until 
replacements are made and the Contractor's responsibility for the maintenance and warranty (which 
will require extension) is completed. 


C. Ifthe work is satisfactory, the maintenance period will end on the date of the final observation. 


D. Ifthe work is deemed unsatisfactory, the maintenance period will continue at no additional expense to 
the City until the work has been completed, observed, and approved by the City Urban Forester. 
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RECOMMENDED SPECIES 


This list contains the trees that the city currently installs as street trees. Alternative varieties or cultivars may 
be considered by the City Urban Forester. 


Shade Tree (no wires present) 









Height 
Species Preferred Cultivars (feet) 


verb sg Pr 


Sugarberry (Celtis laevigata) 60-80 


Katsuratree (Cercidiphyllum ee) 40-60 
Handy Rubber Tree Euconmianot@ey ff a 
Ginkgo (Ginkgo biloba) 


Honeyloust leds tiacanthosy® Halka, Perfection, Shademaster®, 30.70 
Honeylocust (Gleditsia triacanthos)* Skyline®, Street Keeper 30-70 

[Tulipttee (Liriodendron tulipifera) ~+(| SSS 0-90 
Dawn redwood (Metasequoia ghyptostroboides) | | 70-100 


Bloodgood, Columbia, Exclamation, 
London eens deanna (Platanus x acerifolia) re 70-100 


Fire cher | Fire cherry (Prunus pennsylvanica) penns ou 
a ee 
Sawtooth oak (Quercus acutissima) | 40-60 
| Swamp White oak (Quercus bicolor) | 0-8 
Shingle oak (Quercus imbricariay | 50-60 
/Chestnut oak (Quercus montana) | 0-0 
Pin oak (Quercus palustris) 0-0 
Willow oak (Quercusphellos) | 0-60 
[Red oak (Quercusrubra) 0S 
Green Mountain, Sterling Silver 


Accolade®, Emerald Sunshine®, 
Elm cultivars (Ulmus spp.) Homestead, Prospector 40-60 


Japanese Zelkova (Zelkova serrata) Green Vase, Village Green 50-80 
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Ornamental Tree (overhead wires present) 


Height 





Species Preferred Cultivars (feet) 


|Paperbark maple (Acer grisewmy* | 20-30 
| Miyabe maple (Acer miyabei)* | 80-40 
| Amur maple (Acer tataricum subsp. ginmalay* | SDS 


Three-flower maple (Acer rriflorum)* po 2030 


20- 


| Serviceberry (Amelanchier spp.) =i (Amelanchier spp.) | Serviceberry (Amelanchier spp.) ——=~S~S=«:«s tun Sunset, | Autumn Sunset, Cumulus, White Pillar | White Pillar | 15-30 | 15- | 15-30 _| 
20- 

American hornbeam oe =r nr caroliniana) ee as 

Eastern redbud | Bastern redbud (Cercis canadensis) =i canadensis) | 20-30 | 30 


Corneliancherry dogwood (Cornus mas) —_——________— 20-25 


Princeton Sentry, Winter King, 


Hawthorn cane teedireameme spp.) ——s er Cloud 7 30 


Amur maackia | Amur maackia (Maackia amurensis) amurensis ) | 20-30 | 30 


oe and fruitless cultivars 
Osage orange (Maclura pomifera var inermis) 30-50 


Malus x zumi, Donald Wyman, Spring 
Crabapple spp (Malus spp.) Snow -—" oe 25 


Persian ironwood (Parrotia persica) Jennifer Teates, Vanessa | 20-40 | 40 


European birdcherry (Prunus padus) | 80-40 
| Kwanzan cherry (Prunus serrulata'Kwanzan’) | 5-40 
| Snowgoose cherry (Prunus serrulata'Snowgoose’) | | 
| Okame cherry (Prunus x incamp'Okame) | 2030 


Akebono (25)40- 
Yoshino cherry (Prunus x yeodensis) =a 


Japanese tree lilac (Syringa reticulata) Ivory Silk | 20-30 | 30 


Turkish filbert (Corylus colurna) 40-50 


Black gum (Nyssa sylvatica) eo 30450 
American Hophornbeam (Ostrya virginiana) ~~ 25-40 
Golden raintree (Koelreuteria paniculata) I 30-40 


*Note: the City of Somerville only rarely plants Honeylocust or Maple species. 
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RISK ASSESSMENT AND PRIORITY AND PROACTIVE 
MAINTENANCE 


Risk Assessment 


- Likelihood of Failure—lIdentifies the most 
likely failure and rates the likelihood that 
the structural defect(s) will result in failure 
based on observed, current conditions. 


Every tree has an inherent risk of tree failure or 
defective tree part failure. During the inventory, 
Davey Resource Group, Inc. (DRG) performed 


a Level 2 qualitative risk assessment for each » Improbable— The tree or branch is not 
tree and assigned a risk rating based on ANSI likely to fail during normal weather 
A300 (Part 9) (ANSI, 2011), and the compan- conditions and may not fail in many 
ion publication Best Management Practices: severe weather conditions within the 
Tree Risk Assessment (Smiley et al., 2011). Trees specified time period. 


can have multiple failure modes with various 
risk ratings. One risk rating per tree was as- 
signed during the inventory. The failure mode 
having the greatest risk served as the overall 
tree risk rating. The specified time period for 
the risk assessment is one year. 


Possible—Failure could occur but 
is unlikely during normal weather 
conditions within the specified time 
period. 


¥ 


¥ 


Probable—Failure may be expected 
under normal weather conditions 
within the specified time period. 


- Likelihood of Impacting a Target—'The 
rate of occupancy of targets within the 
target zone and any factors that could affect 
the failed tree as it falls towards the target. 


» Very low—The chance of the failed 
tree or branch impacting the target is 
remote. 


e Rarely used sites 


Frequency of Human Occupation 


e Examples include rarely used trails or 
trailheads 


e Instances where target areas provide 
protection 





Size of Tree and Severity of Defect 
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» Low—It is not likely that the failed tree vary depending upon size of defect, distance 

or branch will impact the target. of fall for tree or limb, and any other factors 

that may protect a target from harm. Target 

¢ Occasional use area fully exposed to values are subjective and should be assessed 
tree from the client’s perspective. 


e Frequently used area partially 


exposed to tree » Negligible—Consequences involve 


low value damage and do not involve 


e Constant use area that is well personal injury. 


protected 
e Small branch striking a fence 


» Medium—The failed tree or branch ¢ Medium-sized branch striking a 


may or may not impact the target. shrub bed 
e Large tree part striking structure and 
e Frequently used areas that are causing monetary damage 
partially exposed to the tree on one ; . 
ae e Disruption of power to landscape 


lights 


e Constantly occupied area partially 


protected from the tree » Minor—Consequences involve low 


to moderate property damage, small 


2 High— The failed tree or branch will disruptions to trafic or communication 
most likely impact the target. utility, or very minor injury. 
- Fixed target is fully exposed to the e Small branch striking a house roof 
tree or tree part from a high height 
e Medium-sized branch striking a deck 
- Categorizing Likelihood of Tree Failure from a moderate height 
Impacting a Target— The likelihood for ¢ Large tree part striking a structure, 
failure and the likelihood of impacting a causing moderate monetary damage 


target are combined in the matrix below 
to determine the likelihood of tree failure 
impacting a target. 


e Short-term disruption of power at 
service drop to house 


e Temporary disruption of traffic on 
neighborhood street 

- Consequence of Failure—'The 
consequences of tree failure are based on 
the categorization of target and potential 
harm that may occur. Consequences can 


» Significant—Consequences involve 
property damage of moderate to high 
value, considerable disruption, or 
personal injury. 


ML =i lavexexe Meo} mar-Ti Ul a= ML C=\lakexexe Medi lanl et-loadiale Mmr-lac(-15 


po vervtow | tow | Mec | High 
| Imminent Unlikely Somewhat likely Likely 


Probable Unlikely Unlikely Somewhat likely 
Unlikely Unlikely Unlikely Somewhat likely 
Improbable Unlikely Unlikely Unlikely Unlikely 
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e Medium-sized part striking a vehicle Trees have the potential to fail in more than one 
from a moderate or high height way and can affect multiple targets. 
e Large tree part striking a structure 
resulting in high monetary damage Tree risk assessors will identify the tree failure 
mode having the greatest risk, and report that 
as the tree risk rating. Generally, trees with the 
highest qualitative risk ratings should receive 
corrective treatment first. The following risk rat- 
ings will be assigned: 


e Disruption of distribution of primary 
or secondary voltage power lines, 
including individual services and 
street-lighting circuits 


e Disruption of traffic on a secondary 


street 
» None—Used for planting and stump 


» — i 
Severe—Consequences involve serious sites only. 


potential injury or death, damage to 
high-value property, or disruption of 


co » Low—The Low Risk category applies 
important activities. 


when consequences are “negligible” and 

likelihood is “unlikely”; or consequences 
are ‘minor’ and likelihood is “somewhat 
likely.” Some trees with this level of 

risk may benefit from mitigation or 


e Injury to a person that may result in 
hospitalization 


e Medium-sized part striking an 


occupied vehicle 
maintenance measures, but immediate 
- Large tree part striking an occupied action is not usually required. 
house 
¢ Serious disruption of high-voltage » Moderate— The Moderate Risk 
distribution and transmission power category applies when consequences are 
line disruption of arterial traffic or “minor” and likelihood is “very likely” 
motorways or “likely”; or likelihood is “somewhat 
likely” and consequences are “significant” 
e Risk Rating—The overall risk rating of the or “severe.” In populations of trees, 
tree will be determined based on combining Moderate Risk trees represent a lower 
the likelihood of tree failure impacting a priority than High or Extreme Risk trees. 
target and the consequence of failure in the 
matrix below. » High—The High Risk category applies 


when consequences are “significant” and 


likelihood is “very likely” or “likely,” or 


ML =i lavexexe Meo} ar-TI lel a= Consequences 
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consequences are “severe” and likelihood 
is “likely? In a population of trees, the 
priority of High Risk trees is second only 
to Extreme Risk trees. 


» Extreme— The Extreme Risk category 
applies in situations where tree failure is 
imminent and there is a high likelihood 
of impacting the target, and the 
consequences of the failure are “severe.” 
In some cases, this may mean immediate 
restriction of access to the target zone 
area to avoid injury to people. 


Trees with elevated (Extreme or High) risk levels 
are usually recommended for removal or prun- 
ing to eliminate the defects that warranted their 
risk rating. However, in some situations, risk 
may be reduced by adding support (cabling or 
bracing) or by moving the target away from the 
tree. DRG recommends only removal or prun- 
ing to alleviate risk. But in special situations, 
such as a memorial tree or a tree in a historic 
area, Somerville may decide that cabling, brac- 
ing, or moving the target may be the best option 
for reducing risk. 


Priority Maintenance 


Identifying and ranking the maintenance needs 
of a tree population enables tree work to be as- 
signed priority based on observed risk. Once 
prioritized, tree work can be systematically ad- 
dressed to eliminate the greatest risk and liabili- 
ty first (Stamen 2011). 


Risk is a graduated scale that measures potential 
tree-related hazardous conditions. A tree is con- 
sidered hazardous when its potential risks ex- 
ceed an acceptable level. Managing trees for risk 
reduction provides many benefits, including: 


Determination of acceptable 
risk ultimately lies with city 
managers. Since there are 





inherent risks associated 
with trees, the location of 

a tree is an important factor in the 
determination and acceptability of 

risk for any given tree. The level of 

risk associated with a tree increases 

as the frequency of human occupation 
increases in the vicinity of the tree. For 
example, a tree located next to a heavily 
traveled street will have a higher level of 
risk than a similar tree in an open field. 


e Lower frequency and severity of accidents, 
damage, and injury 


e Less expenditure for claims and legal 
expenses 


¢ Healthier, longer-lived trees 
e Fewer tree removals over time 


e Lower tree maintenance costs over time 


Regularly inspecting trees and establishing tree 
maintenance cycles generally reduce the risk of 
failure, as problems can be found and addressed 
before they escalate. 


In the Urban Forest Management Plan, all tree 
removals and Extreme and High Risk prunes 
are included in the priority maintenance pro- 
gram. 
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Proactive Maintenance 


Proactive tree maintenance requires that trees 
are managed and maintained under the respon- 
sibility of an individual, department, or agency. 
Tree work is typically performed during a cycle. 
Individual tree health and form are routine- 
ly addressed during the cycle. When trees are 
planted, they are planted selectively and with 
purpose. Ultimately, proactive tree maintenance 
should reduce crisis situations in the urban for- 
est, as every tree in the inventoried population 
is regularly visited, assessed, and maintained. 
DRG recommends proactive tree maintenance 
that includes pruning cycles, inspections, and 
planned tree planting. 
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INVASIVE PESTS AND TREE DISEASES 


In todays worldwide marketplace, the volume 
of international trade brings increased poten- 
tial for pests and diseases to invade our country. 
Many of these pests and diseases have seriously 
harmed rural and urban landscapes and have 
caused billions of dollars in lost revenue and 
millions of dollars in clean-up costs. Keeping 
these pests and diseases out of the country is the 
number one priority of the United States De- 
partment of Agricultures (USDA) Animal and 
Plant Inspection Service (APHIS). 


Although some invasive species naturally enter 
the United States via wind, ocean currents, and 
other means, most invasive species enter the 
country with some help from human activities. 
Their introduction to the U.S. is a byproduct 
of cultivation, commerce, tourism, and travel. 
Many species enter the United States each year 
in baggage, cargo, contaminants of commodi- 
ties, or mail. 


Once they arrive, hungry pests grow and spread 
rapidly because controls, such as native preda- 
tors, are lacking. Invasive pests disrupt the land- 
scape by pushing out native species, reducing bi- 
ological diversity, killing trees, altering wildfire 
intensity and frequency, and damaging crops. 
Some pests may even push species to extinction. 
The following sections include key pests and 
diseases that adversely affect trees in America at 
the time of this Urban Forest Management Plans 
development. This list is not comprehensive and 
may not include all threats. 
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It is critical to the management of community 
trees to routinely check APHIS, USDA Forest 
Service, and other websites for updates about in- 
vasive species and diseases in your area and in 
our country so that you can be prepared to com- 
bat their attack. 


APHIS, Plant Health, Plant Pest Pro- 
USDA gram Information 


=o www.aphis.usda.gov/plant_health/ 


plant_pest_info 


fi The University of Georgia, Center 
Georgia for Invasive Species and Ecosystem 
pues = Health 


Hawi: www.bugwood.org 


USDA USDA National Agricultural Library 
| www.invasivespeciesinfo.gov/microbes 


USDA Northeastern Areas Forest 
Service, Forest Health Protection 
www.na.fs.fed.us/fhp 





Asian Longhorned Beetle 





Adult Asian longhorned beetle 
Photograph courtesy of New Bedford Guide 2011 


The Asian longhorned beetle (ALB, Anoplopho- 
ra glabripennis) is an exotic pest that threatens a 
wide variety of hardwood trees in North Amer- 
ica. The beetle was introduced in Chicago, New 
Jersey, and New York City, and is believed to 
have been introduced in the United States from 
wood pallets and other wood-packing material 
accompanying cargo shipments from Asia. ALB 
is a serious threat to Americas hardwood tree 
species. 


Adults are large (3/4- to 1/2-inch long) with very 
long, black and white banded antennae. The body 
is glossy black with irregular white spots. Adults 
can be seen from late spring to fall depending on 
the climate. ALB has a long list of host species; 
however, the beetle prefers hardwoods, includ- 
ing several maple species. Examples include: 
Acer negundo (box elder); A. platanoides (Nor- 
way maple); A. rubrum (red maple); A. sacchari- 
num (silver maple); A. saccharum (sugar maple); 
Aesculus glabra (buckeye); A. hippocastanum 
(horsechestnut), Betula (birch), Platanus x acer- 
ifolia (London planetree), Salix (willow), and 
Ulmus (elm). 


Dutch Elm Disease 


Considered by many to be one of the most de- 
structive, invasive diseases of shade trees in the 
United States, Dutch elm disease (DED) was 
first found in Ohio in 1930; by 1933, the disease 
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was present in several East Coast cities. By 1959, 
it had killed thousands of elms. Today, DED cov- 
ers about two-thirds of the eastern United States, 
including Massachusetts, and annually kills 
many of the remaining and newly planted elms 
(except for DED resistant varieties). The disease 
is caused by a fungus that attacks the vascular 
system of elm trees blocking the flow of water 
and nutrients, resulting in rapid leaf yellowing, 
tree decline, and death. 


There are two closely-related fungi that are col- 
lectively referred to as DED. The most common 
is Ophiostoma novo-ulmi, which is thought to 
be responsible for most of the elm deaths since 
the 1970s. The fungus is transmitted to healthy 
elms by elm bark beetles. Two species carry the 
fungus: native elm bark beetle (Hylurgopinus 
rufipes) and European elm bark beetle (Scolytus 
multistriatus). 


The species most affected by DED is the Ulmus 
americana (American elm). 





Branch death, or flagging, at multiple locations in 
the crown of a diseased elm 

Photograph courtesy of Steven Katovich, 

USDA Forest Service, Bugwood.org (2011) 


Appendix G: Invasive Pests and Tree Diseases 331 


APPENDIX 





Emerald Ash Borer 


Gypsy Moth 





Close-up of the emerald ash borer 
Photograph courtesy of APHIS (2011a) 


Emerald ash borer (EAB) (Agrilus planipennis) 
is responsible for the death or decline of tens of 
millions of ash trees in 14 states in the American 
Midwest and Northeast. Native to Asia, EAB has 
been found in China, Japan, Korea, Mongolia, 
eastern Russia, and Taiwan. It likely arrived in 
the United States hidden in wood-packing ma- 
terials commonly used to ship consumer goods, 
auto parts, and other products. The first off- 
cial United States identification of EAB was in 
southeastern Michigan in 2002. 


Adult beetles are slender and 1/2-inch long. 
Males are smaller than females. Color varies but 
adults are usually bronze or golden green overall 
with metallic, emerald-green wing covers. The 
top of the abdomen under the wings is metallic, 
purplish-red and can be seen when the wings are 
spread. 


The EAB-preferred host tree species are in the 
genus Fraxinus (ash). 


Herms et al. (2019) provides an overview of in- 
secticide treatment options for controlling EAB. 
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Close-up of male (darker brown) and female 
(whitish color) European gypsy moths 
Photograph courtesy of APHIS (2011b) 


The gypsy moth (GM) (Lymantria dispar) is 
native to Europe and first arrived in the United 
States in Massachusetts in 1869. This moth is a 
significant pest because its caterpillars have an 
appetite for more than 300 species of trees and 
shrubs. GM caterpillars defoliate trees, which 
makes the species vulnerable to diseases and 
other pests that can eventually kill the tree. 


Male GMs are brown with a darker brown pat- 
tern on their wings and have a 1/2-inch wing- 
span. Females are slightly larger with a 2-inch 
wingspan and are nearly white with dark, saw- 
toothed patterns on their wings. Although they 
have wings, the female GM cannot fly. 


The GMs prefer approximately 150 primary 
hosts but feed on more than 300 species of trees 
and shrubs. Some trees are found in these com- 
mon genera: Betula (birch), Juniperus (cedar), 
Larix (larch), Populus (aspen, cottonwood, pop- 
lar), Quercus (oak), and Salix (willow). 


Granulate Ambrosia Beetle 





Adult granulate ambrosia beetle 
Photograph courtesy of Paul M. Choate, University 
of Florida (Atkinson et al. 2011) 


The granulate ambrosia beetle (Xylosandrus 
crassiusculus), formerly the Asian ambrosia bee- 
tle, was first found in the United States in 1974 
on peach trees near Charleston, South Carolina. 
The native range of the granulate ambrosia bee- 
tle is probably tropical and subtropical Asia. The 
beetle is globally present in countries such as 
equatorial Africa, Asia, China, Guinea, Hawaii, 
India, Japan, New South Pacific, Southeast Indo- 
nesia, Sri Lanka, and the United States. In the 
United States, this species has spread along the 
lower Piedmont region and coastal plain to East 
Texas, Florida, Louisiana, and North Carolina. 
Populations were found in Oregon and Virginia 
in 1992, and in Indiana in 2002. 


Adults are small and have a reddish-brown ap- 
pearance with a downward facing head. Most 
individuals have a reddish head region and a 
dark-brown to black elytra (hard casings pro- 
tecting the wings). Light-colored forms that 
appear almost yellow have also been trapped. A 
granulated (rough) region is located on the front 
portion of the head and long setae (hairs) can 
be observed on the back end of the wing cov- 
ers. Females are 2-2.5mm and males are 1.5mm 
long. Larvae are C-shaped with a defined head 
capsule. 


The granulate ambrosia beetle is considered an 
aggressive species and can attack trees that are 
not highly stressed. It is a potentially serious 
pest of ornamentals and fruit trees and is re- 
ported to be able to infest most trees and some 
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shrubs (azalea, rhododendron) but not conifers. 
Known hosts in the United States include: Acer 
(maple); Albizia (albizia); Carya (hickory); Cer- 
cis canadensis (eastern redbud); Cornus (dog- 
wood); Diospyros (persimmon); Fagus (beech); 
Gleditsia or Robinia (locust); Juglans (walnut); 
Koelreuteria (goldenrain tree); Lagerstroemia 
(crape myrtle); Liquidambar styraciflua (sweet- 
gum); Liriodendron tulipifera (tulip poplar); 
Magnolia (magnolia); Populus (aspen); Prunus 
(cherry); Quercus (oak); and Ulmus parvifolia 
(Chinese elm). Carya illinoinensis (pecan) and 
Pyrus calleryana (Bradford pear) are common- 
ly attacked in Florida and in the southeastern 
United States. 


Xm Ambrosia Beetle 





Xm ambrosia beetle 

Photograph courtesy of Michael C. Thomas, Florida 
Department of Agriculture and Consumer Services 
(Rabaglia et al 2003) 


The Xm ambrosia beetle (Xylosandrus mutila- 
tus), is native to Asia and was first detected in 
the United States in 1999 in traps near Starkville, 
Mississippi. By 2002, the beetle spread through- 
out Missouri and quickly became well-estab- 
lished in Florida. The species also has been 
found in Alabama, northern Georgia, and Texas. 
In addition to its prevalence in the southeastern 
United States, the Xm ambrosia beetle is cur- 
rently found in China, India, Indonesia, Japan, 
Korea, Malaya, Myanmar, Papua New Guinea, 
Sri Lanka, Taiwan, and ‘Thailand. 


This species generally targets weakened and 
dead trees. Since the beetle attacks small diam- 
eter material, it may be commonly transported 
in nursery stock. Female adults are prone to dis- 
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persal by air currents and can travel 1-3 miles in 
pursuit of potential hosts. This active capability 
results in a broad host range and high probabili- 
ty of reproduction. The species is larger than any 
other species of Xylosandrus (greater than 3 mil- 
limeters) in the U.S. and is easily recognized by 
its steep declivity and dark brown to black elytra 
(hard casings protecting the wings). Larvae are 
white and c-shaped with an amber colored head 
capsule. 


Known hosts in the U.S. include: Acer (maple); 
Albizia (silktree); Benzoin (northern spicebush); 
Camellia (camellia); Carpinus laxiflora (loose- 
flower hornbeam); Castanae (sweet chestnut); 
Cinnamomum camphora (camphor tree); Cor- 
nus (dogwood); Cryptomeria japonica (Japanese 
cedar); Fagus crenata (Japanese beech); Lindera 
erythrocarpa (spicebush); Machilus thurnbergii 
(Japanese persea); Ormosia hosiei (ormosia); 
Osmanthus fragrans (sweet osmanthus); Para- 
bezion praecox; Platycarpa; and Sweitenia mac- 


rophylla (mahogany). 


Hemlock Woolly Adelgid 





Hemlock woolly adelgids on a branch 
Photograph courtesy of USDA Forest Service 
(2011a) 


The hemlock woolly adelgid (HWA, Adelges 
tsugae) was first described in western North 
America in 1924 and first reported in the eastern 
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United States in 1951 near Richmond, Virginia. 


In their native range, populations of HWA cause 
little damage to the hemlock trees, as they have 
natural enemies that feed on them and there is a 
possibility that tree resistance has evolved with 
HWA. In eastern North America and in the ab- 
sence of natural control elements, HWA attacks 
both Tsuga canadensis (eastern or Canadian 
hemlock) and T: caroliniana (Carolina hem- 
lock), often damaging and killing them within a 
few years of becoming infested. 


The HWA is now established from northeastern 
Georgia to southeastern Maine and as far west as 
eastern Kentucky and Tennessee. 


Oak Wilt 





Oak wilt symptoms on red and white oak leaves 
Photograph courtesy of C.E. Seliskar, Bugwood.org 


Oak wilt was first identified in 1944 and is caused 
by the fungus Ceratocystis fagacearum. While 
considered an invasive and aggressive disease, its 
status as an exotic pest is debated since the fun- 
gus has not been reported in any other part of 
the world. This disease affects the oak genus and 
is most devastating to those in the red oak sub- 
genus, such as Quercus coccinea (scarlet oak), Q. 
imbricaria (shingle oak), Q. palustris (pin oak), 
Q. phellos (willow oak), and Q. rubra (red oak) 
(Rexrode & Brown, 1983). It also attacks trees 


in the white oak subgenus, although it is not as 
prevalent and spreads at a much slower pace in 
these trees. 


Just as with DED, oak wilt disease is caused by 
a fungus that clogs the vascular system of oaks 
and results in decline and death of the tree. The 
fungus is carried from tree to tree by several 
borers common to oaks, but the disease is more 
commonly spread through root grafts. Oak spe- 
cies within the same subgenus (red or white) will 
form root colonies with grafted roots that allow 
the disease to move readily from one tree to an- 
other. 


Pine Shoot Beetle 





Mined shoot and common pine shoot beetle. 
Photograph courtesy of Gyorgy Csoka, Hungary 
Forest Research Institute, Bugwood.org 


The pine shoot beetle (Tomicus piniperda L.), a 
native of Europe, is an introduced pest of Pinus 
(pine) in the United States. It was first discov- 
ered in the United States at a Christmas tree farm 
near Cleveland, Ohio in 1992. Following the first 
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detection in Ohio, the beetle has been detected 
in parts of 19 states (Connecticut, Illinois, In- 
diana, Iowa, Maine, Maryland, Massachusetts, 
Michigan, Minnesota, New Hampshire, New 
Jersey, New York, Ohio, Pennsylvania, Rhode 
Island, Vermont, Virginia, West Virginia, and 
Wisconsin). 


The beetle attacks new shoots of pine trees, stunt- 
ing the growth of the trees. The pine shoot beetle 
may also attack stressed pine trees by breeding 
under the bark at the base of the trees. The bee- 
tles can cause severe decline in the health of the 
trees and, in some cases, kill the trees when high 
populations exist. 


Adult pine shoot beetles range from 3 to 5 mil- 
limeters long, or about the size of a match head. 
They are brown or black and cylindrical. The 
legless larvae are about 5 millimeters long with 
a white body and brown head. Egg galleries are 
10-25 centimeters long. From April to June, 
larvae feed and mature under the pine bark in 
separate feeding galleries that are 4-9 centime- 
ters long. When mature, the larvae stop feeding, 
pupate, and then emerge as adults. From July 
through October, adults tunnel out through the 
bark and fly to new or 1-year-old pine shoots to 
begin maturation feeding. The beetles enter the 
shoot 15 centimeters or less from the shoot tip 
and move upwards by hollowing out the center 
of the shoot for a distance of 2.5-10 centimeters. 
Affected shoots droop, turn yellow, and eventu- 
ally fall off during the summer and fall. 


P. sylvestris (Scots pine) is preferred, but other 
pine species, including P banksiana (jack pine), 
P. nigra (Austrian pine), P. resinosa (red pine), 
and P. strobus (eastern white pine), have been 
infested in the Great Lakes region. 
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Sirex Woodwasp 





Close-up of female Sirex Woodwasp 
Photograph from Haugen & Hoebeke (2005) 


Sirex woodwasp (Sirex noctillio) has been the 
most common species of exotic woodwasp de- 
tected at United States ports-of-entry associat- 
ed with solid wood-packing materials. Recent 
detections of sirex woodwasp outside of port 
areas in the United States have raised concerns 
because this insect has the potential to cause 
significant mortality of pines. Awareness of the 
symptoms and signs of a sirex woodwasp infes- 
tation increases the chance of early detection, 
thus increasing the rapid response needed to 
contain and manage this exotic forest pest. 


Woodwasps (or horntails) are large robust in- 
sects, usually 1.0 to 1.5 inches long. Adults have 
a spear-shaped plate (cornus) at the tail end; in 
addition, females have a long ovipositor under 
this plate. Larvae are creamy white, legless, and 
have a distinctive dark spine at the rear of the 
abdomen. More than a dozen species of native 
horntails occur in North America. 


Sirex woodwasps can attack living pines, while 
native woodwasps attack only dead and dy- 
ing trees. At low populations, sirex woodwasp 
selects suppressed, stressed, and injured trees 
for egg laying. Foliage of infested trees initially 
wilts, and then changes color from dark green to 
light green, to yellow, and finally to red, during 
the three to six months following attack. In- 
fested trees may have resin beads or dribbles at 
the egg laying sites, but this is more common at 
the mid-bole level. Larval galleries are tightly 
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packed with very fine sawdust. As adults emerge, 
they chew round exit holes that vary from 1/8 to 
3/8 inch in diameter. 


Southern Pine Beetle 





Adult southern pine beetles 
Photograph courtesy of Forest Encyclopedia 
Network (2012) 


The southern pine beetle (SPB, Dendroctonus 
frontalis) is the most destructive insect pest of 
pine in the southern United States. It attacks 
and kills all species of southern yellow pines in- 
cluding P. strobus (eastern white pine). Trees are 
killed when beetles construct winding, S-shaped 
egg galleries underneath the bark. These gal- 
leries effectively girdle the tree and destroy the 
conductive tissues that transport food through- 
out the tree. Furthermore, the beetles carry blue 
staining fungi on their bodies that clog the water 
conductive tissues (wood), which transport wa- 
ter within the tree. Signs of attack on the out- 
side of the tree are pitch tubes and boring dust, 
known as frass, caused by beetles entering the 
tree. 


Adult SPBs reach an ultimate length of only 1/8 
inch, similar in size to a grain of rice. They are 
short-legged, cylindrical, and brown to black in 
color. Eggs are small, oval-shaped, shiny, opaque, 
and pearly white. 


Spotted Lanternfly 





Profile of sootted lanternfly adult at rest 
Photograph courtesy of USDA APHIS (2014) 


The spotted lanternfly (SLE, Lycorma delicatula) 
is native to China and was first detected in Penn- 
sylvania in September 2014. Spotted lanternfly 
feeds on a wide range of fruit, ornamental and 
woody trees, with tree-of-heaven being one of 
the preferred hosts. Spotted lanternflies are inva- 
sive and can be spread long distances by people 
who move infested material or items containing 
egg masses. If allowed to spread in the United 
States, this pest could seriously impact the coun- 
trys grape, orchard, and logging industries. 


Adult spotted lanternflies are approximately 1 
inch long and one-half inch wide, and they have 
large and visually striking wings. Their forewings 
are light brown with black spots at the front and 
a speckled band at the rear. Their hind wings are 
scarlet with black spots at the front and white 
and black bars at the rear. Their abdomen is yel- 
low with black bars. Nymphs in their early stag- 
es of development appear black with white spots 
and turn to a red phase before becoming adults. 
Egg masses are yellowish-brown in color, cov- 
ered with a gray, waxy coating prior to hatching. 


The spotted lanternfly lays its eggs on smooth 
host plant surfaces and on non-host material, 
such as bricks, stones, and dead plants. Eggs 
hatch in the spring and early summer, and 
nymphs begin feeding on a wide range of host 
plants by sucking sap from young stems and 
leaves. Adults appear in late July and tend to 
focus their feeding on tree-of-heaven (A. altissi- 
ma) and grapevine (Vitis vinifera). As the adults 
feed, they excrete sticky, sugar-rich fluid similar 
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to honeydew. The fluid can build up on plants 
and on the ground underneath infested plants, 
causing sooty mold to form. 


Sudden Oak Death 





Drooping tanoak shoot 
Photograph courtesy of Indiana Department of 
Natural Resources (2012) 


The causal agent of sudden oak death (SOD, also 
known as Phytophthora canker disease), Phy- 
tophthora ramorum, was first identified in 1993 
in Germany and the Netherlands on ornamental 
rhododendrons. In 2000, the disease was found 
in California. Since its discovery in North Amer- 
ica, SOD has been confirmed in forests in Cal- 
ifornia and Oregon and in nurseries in British 
Columbia, California, Oregon, and Washington. 
SOD has been potentially introduced into other 
states through exposed nursery stock. Through 
ongoing surveys, APHIS continues to define the 
extent of the pathogens distribution in the Unit- 
ed States and limit its artificial spread beyond 
infected areas through quarantine and a public 
education program. 


Identification and symptoms of SOD may in- 
clude large cankers on the trunk or main stem 
accompanied by browning of leaves. Tree death 
may occur within several months to several 
years after initial infection. Infected trees may 
also be infested with ambrosia beetles (Monar- 
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thrum dentiger and M. scutellarer), bark beetles 
(Pseudopityophthorus pubipennis), and sapwood 
rotting fungus (Hypoxylon  thouarsianum). 
These organisms may contribute to the death of 
the tree. Infection on foliar hosts is indicated by 
dark grey to brown lesions with indistinct edg- 
es. These lesions can occur anywhere on the leaf 
blade, in vascular tissue, or on the petiole. Pet- 
iole lesions are often accompanied by stem le- 
sions. Some hosts with leaf lesions defoliate and 
eventually show twig dieback. 


This pathogen is devastating to Quercus (oaks) 
but also affects several other plant species. 


Thousand Cankers Disease 





Walnut twig beetle, side view 
Photograph courtesy of USDA Forest Service 
(2011b) 


A complex disease referred to as Thousand Can- 
kers disease (TCD) was first observed in Colo- 
rado in 2008 and is now thought to have existed 
in Colorado as early as 2003. TCD is considered 
to be native to the United States and is attributed 
to numerous cankers developing in association 
with insect galleries. TCD results from the com- 
bined activity of the Geosmithia morbida fungus 
and the walnut twig beetle (WTB, Pityophthorus 
juglandis). The WTB has expanded both its geo- 
graphical and host range over the past two de- 
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cades, and coupled with the Geosmithia morbida 
fungus, Juglans (walnut) mortality has mani- 
fested in Arizona, California, Colorado, Idaho, 
New Mexico, Oregon, Utah, and Washington. In 
July 2010, TCD was reported in Knoxville, Ten- 
nessee. The infestation is believed to be at least 
10 years old and was previously attributed to 
drought stress. This is the first report east of the 
100th meridian, raising concerns that large na- 
tive populations of J. nigra (black walnut) in the 
eastern United States may suffer severe decline 
and mortality. 


The tree species preferred as hosts for TCD are 
walnuts. 
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Tree Emergency Plan Worksheet 


For: Urban and Community Foresters, Community Leaders, Public Works and Parks 


Departments, Planners, Councils, and other Public Officials 





1. Early Warning System/Weather Forecasting Service — use an early 
warning procedure to enhance mitigation: communicate with the National Weather Service, a consulting 
meteorological firm, a designated television weather channel, or the local police department. With a 
procedure in place, you should have at least three hours of lead time before most tree damaging weather 
strikes. 


Staff Lead: 

Contact Name: 

Address: 

Phone: 

Mobile: 

Fax: 

Email: 

Website: 

Description of services provided: 


2. Local Emergency Manager -— Lead contact for a community and responsible for 
emergency planning and response activities. 


Name: Phone: 
Mobile: 
Role(s): 


3. Public Relations Coordinator — This is the individual responsible for primary public 
relations, media contacts, citizen information and communications about the natural disaster. (Must have 
full knowledge of damage, community issues and capabilities, and be able to make decisions.) 


Name: Phone: 
Mobile: 

Alternate(s): 

Name: Phone: 
Mobile: 

Name: Phone: 
Mobile: 
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4. Disaster Planning and Response Team Members: Your team should 
include: mayor, selected department heads including specialists in public relations and purchasing, 
public works specialists (streets, wood utilization and disposal, fleet manager), utilities, parks 
department, other local government heads, meteorologist, local emergency managers. Include creative 
people on your team that can think beyond barriers that may be up. Get media involved in planning so 
they understand what your cleanup priorities are after a storm. Someone involved with public tree 
management should be part of the community emergency management team. It is critical to include 
individuals who can make fiscal and administrative decisions because this team will most likely serve in 
the storm operations command center. 


Name: Role/Responsibility: 

1: Mayor 

zz: Fire Chief 

3. Director of Public Works 

4. Utility Representative 

5. Public Relations Representative 
6. City Council 

7. County Emergency Management 
8. Police Chief 

9. Director of Parks 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 
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5. Available Disaster Response Staff and Crews: tdentify and list all municipal 
staff and crews available for disaster response work. Consider forestry and parks departments, public 
works, engineering, streets and sanitation, etc. Where possible, establish teams that can be responsible 
for specific disaster response activities (primary route clearing, assistance to utility crews, manage debris 
Staging sites, distribute equipment, etc.) 


Staff Name: Role/Responsibility: 


10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 


20. 
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6. Emergency Call Out Procedure — phone contact tree for staff. 


Name: Will Contact — Name: 
Phone: 
Mobile: 


Name: 
Phone: 
Mobile: 


Name: 
Phone: 
Mobile: 


Name: Will Contact — Name: 
Phone: 
Mobile: 


Name: 
Phone: 
Mobile: 


Name: 
Phone: 
Mobile: 


Name: Will Contact — Name: 
Phone: 
Mobile: 


Name: 
Phone: 
Mobile: 


Name: 
Phone: 
Mobile: 


Name: Will Contact — Name: 
Phone: 
Mobile: 


NAM 6) tree Emercemey-Plartvorkestreet 343 
Phone: 
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7. Primary transportation and evacuation corridors and routes for 


emergency vehicles. Identify and map for reference. Have map available and accessible, 
and review and update annually. 


8. Critical power transmission corridor restoration sites (medical 


treatment centers). Identify and map for reference. Have map available and accessible, and 
review and update annually. 


9. Identify who is responsible for decision making and priority 
response setting for multiple life threatening situations. 


Name: Phone: 
Pager: Mobile: 


10. Tree Damage Clean-up Priorities — List areas that need attention after life 
threatening situations are abated. Share this information with key staff the will be answering phone calls 
from residents, businesses, etc. Create a work order form for use when receiving calls. 


1. 


10. 
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11. Procedure for Debris Staging and Removal — tdentify several areas for 
staging and processing debris. Establish a contract or agreement securing each site. Choose a 
processing site that is large, flat, well-drained and accessible to roads that can support truck weights of 
at least 9 tons per axle. Identify ways to protect significant trees or cultural resources during processing. 
Potential sites include undeveloped park, industrial, cemetery, fairgrounds, agency and state land. Large 
parking lots (even paved lots) work well. Remember to consider noise implications near residential 
areas. Identify multiple sites. Annually reconfirm access and availability to these sites. Make sure the 
site is large enough for safety considerations (flying debris from tub grinders), if possible, identify sites 
that can be secured (fencing). 





Site 1 — Location: 

Contact Name/Role: 

Phone: Mobile: 
Site 2 — Location: 

Contact Name/Role: 

Phone: Mobile: 
Site 3 — Location: 

Contact Name/Role: 


Phone: Mobile: 


12. Debris and Brush Removal from Private Property — Identify how you 
will address this issue. A major storm makes it difficult for private property owners to remove brush and 
debris. Make a decision at the municipal level allowing for debris collection. Determine if your city has 
adequate equipment and staff available to accomplish this often enormous task. It is critical that you 
provide guidelines for residents. Specify the types, amounts and piling arrangement of the materials that 
you will accept. Cities can also assist private homeowners who must contract with private companies for 
trimming and removal by preparing a list of companies that are licensed, professionally trained and 
insured. 


Person Responsible: 
Phone: Mobile: 


Minor Storm Policy: 


Major Storm Policy: 


Listing of available tree care companies: 
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13. Identify Wood Utilization Options — Develop a list of companies and 


resources that can process the wood material generated from storm damage. When possible, establish 
a contract for utilization services. 


Wood Utilization Contract: Company/Organization: 
Phone: Mobile: 


Utilization Service Contract: Yes/No 
Description of Service: 


Wood Utilization Contract: Company/Organization: 
Phone: Mobile: 


Utilization Service Contract: Yes/No 
Description of Service: 


14. Equipment Listing (available in-house) — Develop a list of public works and 
parks department equipment and vehicles available for tree clean up work. Keep it current. Include wood 
chippers, aerial bucket trucks, refuse packers, loaders, supervisory vehicles, chain saws, barricade and 
lighting equipment, hand saws and pole pruners on the list. 


Person Responsible: 
Phone: Mobile: 


Equipment Available Quantity Department/Contact 


1. 


10. 
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15. Additional Equipment and Assistance Sources — tn an emergency, your 
city administrator may authorize the lease or rental of additional equipment for storm clean-up work. 
Make a list of potential vendors and keep it current. For certain equipment and assistance needs, it is 
critical to establish an emergency contract. Guaranteed access to large tub grinders and multiple 
additional tree trimming crews would be services to guarantee via an emergency contract. The city 
administrator may also authorize tree contractors to supplement city crews. Assemble a list of licensed 
and insured potential tree service contractors. Your neighbor cities may be unaffected by a storm that 
strikes your city. Establish a system to contact neighbor cities that could send staff and equipment to 
assist you in cleaning up your city. 


Person Responsible: 
Phone: Mobile: 


Equipment Available Quantity Department/Contact 


1. 


10. 


Emergency Contract: 


Organization: Contact Name: 
Phone: Mobile: 


Emergency Contract: 


Organization: Contact Name: 
Phone: Mobile: 


Emergency Contract: 


Organization: Contact Name: 
Phone: Mobile: 
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16. Staff, Crew Organization and Equipment Needs - In an emergency, staff 
members may need to lead crews from other departments or of private contractors. Determine staff who 
can function in this manner. 


Name Crew# Equipment Needed 


17. Individual(s) Responsible for Record Keeping — this person 
does documentation and cost accounting during and after disasters. Note — define a specific accounting 
code for each storm event. If you define a specific code for each storm event, it will allow for effective 
accounting. 


Name: Phone: 
Mobile: 
Name: Phone: 
Mobile: 


Storm Accounting Code: 


18. Individual(s) Responsible for Damage Assessment and 


Damage Survey Reports — This person is familiar with FEMA and Division of Emergency 
Management procedures and prepares the reports needed for public assistance. 


Name: Phone: 
Mobile: 
Name: Phone: 
Mobile: 
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19. Disaster Budget (identify potential activities to anticipate costs) 


Personnel Regular Time: 
Overtime: 

Equipment Owned: 
Equipment Contracted: 
Contracted Work: 
Operational Supplies: 
Disposal/Recycling: 


Administrative Costs (Overhead): 


20. Funding Information from Past Storms — review costs from past storms to 
anticipate costs for future storms and establish funding needs. 


Storm: Date: 
Activity Cost 


Personnel Regular Time 


Overtime 

Equipment Owned 
Equipment Contracted 
Contracted Work 
Operational Supplies 
Disposal/Recycling 


Administrative Costs (Overhead) 


TOTAL 
Storm: Date: 
Activity Cost 


Personnel Regular Time 


Overtime 

Equipment Owned 
Equipment Contracted 
Contracted Work 
Operational Supplies 
Disposal/Recycling 


Administrative Costs (Overhead) 
TOTAL 
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21. Individual(s) and/or Organization(s) responsible for community 


regreening efforts: Develop a list of contacts for use in efforts to regreen the community after 
storm events. 


Name/Organization: Phone: 
Mobile: 
Organization Role: 


Name/Organization: Phone: 
Mobile: 
Organization Role: 


Name/Organization: Phone: 
Mobile: 
Organization Role: 


Name/Organization: Phone: 
Mobile: 
Organization Role: 


22. Listing of community and neighborhood groups that promote 
and support community regreening efforts 


Group: Representative: Phone: Mobile: 
Group: Representative: Phone: Mobile: 
Group: Representative: Phone: Mobile: 
Group: Representative: Phone: Mobile: 
Group: Representative: Phone: Mobile: 
Group: Representative: Phone: Mobile: 
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23. Community urban forestry comprehensive management plan — 
Comprehensive forest management is your best defense against storms. Well planted and cared for 
trees stand up to weather better than neglected trees. Develop or modify a forest management plan to 
include information related to disaster preparedness. Identify critical activities such as hazard tree 
removal, tree pruning cycles, annual tree care needs, etc. 


Name: Completed: 


24. Community tree risk management plan — A tree risk management plan will 
provide the community with a systematic approach to accurately identify moderate to high risk trees, an 
initiate the timely removal or corrective treatment of hazardous trees. Communities that carry out tree 
risk management strategies will likely see reductions in damage after storms. Go to: 
http://www.na.fs.fed.us/spfo/pubs/uf/utrmm/index.htm 


Name: Completed: 


25. Storm Damage Assessment - Ifa storm is significant enough to receive a formal 
disaster declaration, state and/or federal funding may be available. To assist communities in the process 
of applying for reimbursement for storm associated costs, it is important to be able to quickly develop an 
estimate of damage. Consider using the Storm Damage Assessment Protocol as a tool prior to a storm. 
This protocol allows a community to provide an assessment of damage in a simple, credible and efficient 
manner. Go to: http://www.umass.edu/urbantree/icestorm/ 


Name: Completed: 


26. Contacts for additional assistance in natural disaster planning, 


response and recovery: 
Name Phone 


Area or District Forester 
University Extension Agent 
Consulting Foresters 


City Foresters of Neighboring Cities: 


Other 


(Worksheet Prepared by: Lisa Burban (USDA Forest Service), Jim Hermann (Minneapolis Park and Recreation 
Board), and Katie Himanga (Heartwood Forestry) — Updated May, 2006. Worksheet available on-line at: 
http:/www.na.ts.fed.us/urban/ucfdisasters/tree_emerg_plan/treeemerplanwksheet.htm) 
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POTENTIAL PLANTABLE AREA BY WARD 


Section 1.1: Somervilles Tree Canopy presents the results of a canopy cover analysis for the City of 
Somerville, as well as an analysis of the potential realistic plantable areas in the city. The amount of 
tree canopy and potential plantable space in each Ward is shown in Table 1.4 (reproduced from Sec- 
tion 1.1: Somerville Tree Canopy) 


Table 1.4. Amount of Tree Canopy and Potential Plantable Space in Somerville by Ward. 


ene py ey 2018 2018 Potential Maximum 
Ward aeren) (OF 1 alo) o)¥M Oe) (=) OF] alo) o)¥M Ore)’ (=1 Plantable OF] alo) o)VM Ore) =) 
€ Tod f=5-9) (O79) bo] oF (ok = 0d =3-9) (%)* 


434.5 45.0 10.4% 11.1 12.9% 


*Calculated as the sum of 2018 Canopy Cover + Potential Plantable Space 





296.0 45.0 15.2% 11.2 19.0% 


The City of Somerville is organized into seven (7) 
electoral wards. 


To better visualize the extent and locations of 


, 
* h, the canopy cover and potential realistic plantable 
| — areas, maps for each of the seven Wards in 
a h ~ Somerville are shown on the following pages. 
d Ear ha 
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